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7.hTi-^^S. ^i&©$ftE3-- v ^^s©l^£tf•l-' 
i^iR»^»cis^anfc*fT*a. fttfMB^fran 

[M$3I2] iWIB**JI!l»^S:tS9B*ff*at©M 
&m 2 B*©3 > Ma.—* y^rA. 

^gpp^^efe^-r^^^^^-^^^ 2 52*© 3 > tf a. 

[0 0 0 1 ] 

SCV-f ^p^Dtyf • T-^rfftCHt*. & 

icfi^ttinis^ ^ne>© 
mm^ * * BjassT ? i m -r * - 1 k <t o *waa * 

(1) 3893 0«# r*63BpIHR I SC7-f?nyat7 
4j- . j_^^/7^ + J (Extensible RIS 
C Microprocessor Architec 
ture)SMOS 7 9 8 5 MCF/GBR, *i 
#«tHJR»0 7/7 2 7, 0 5 8*1) 1 9 9 l*7fl 8 so 



BUSS. iSfLe T. Nguyeni, i5J:tf.in 
l;^n<fi¥5-50 2 1 5 3f (*#S¥6-5 0 
1 1 2 4^ffi) . 

(2) mw<D&m rj-^x^^-v ±cD#tffH&£PS8i 
t;tR I S Cv-f £a:/o-fe-y+r • 7— ^xi'^^J 
(RISC Microprocessor Arch 
itecture with isolated Ar 
chitectural Dependencies) 
SMOS 7 9 8 7 MCF/GBR, ^S^frfflSllfl 
07/726, 7 4 4^, 1991^7fl8BM, f£ 
IfLe T. Nguyenftfi, RLfZiUZtifc-tZft 
Sf5-5 0 2 1 5 2^ m*¥6-5 0 2 0 3 4^ 

*) . 

R I SCV-f ^a^P-ty-tr • 7— ^T-^-^irJ (R I 
SC Microprocessor Archite 
cture Implementing Multip 
le TypedRegister Sets) SMO 
S 7 9 8 8 MCF/GBR/RCC, ^ItfFffiS 
$0 7/7 2 6, 7 7 3^, 1 9 9 1 ¥ 7 E 8 Q tbll, 
3g93#S a n j i v Gar gfdl. cntCttJtTTS 
^5-5 0 2 4 0 3f (#Sf6-5 0 18 0 5^ 

(4) mw<D%fo rmmhyyyt&m&WiZ'i >f) 

-V (RISC MicroprocessorArch 
itecture Implementing Fas 
t Trapand Exception Stat 
e) SMOS 7 9 8 9 MCF/GBR/WSW, * 

mmmmm 07/726, 942^. 1 9 9 1 ¥ 7 s 

8Btt5S. ^«fLe T. Nguyenfl, Rtf^n 
tC^f -£#^¥5-5 0 2 1 5 4*1 (^¥6-50 
2 0 3 5 ^$6) . 

(5) %W<D2,m ryy^-f'^'^-v-^ 1 ^ 
^•3>hD-5J (Single Chip Pag 
e Printer Controller) SMOS 

7 9 9 1 MCF/GBR, *B4$tfFttiBiB0 7/7 
2 6, 9 2 9^, 1 9 9 1 ¥ 7 8 BffiK. ?89?#D e 
r e k J . Lent zi, RZfZ.n\Z*ifoTZ>¥fffi¥- 
5-5 0 2 1 4 9§ (^*f6-5 0 1 5 8 6*»& 

m . 

(6) jew©*!* r«»©jiayn-tyU-SU-#-h-r 
^^tw-c^-s-^-r^a^a-t-y-y- • 7— ^xi^-VJ 

(Microprocessor Architect 
ure Capable of Supporting 
Multiple Heterogeneous P 
r oc e s s o r s) SMOS 7992MCF/WM 
B, *B#lffflBlSS0 7/7 2 6, 8 9 3§, 1991 
*f 7 8 B U3®t fgiJH#D erek J.Lentz 

ffi, &atcnc^-r*«rK¥5-5 0 2 1 5 1*1 («f 
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S?6-5 0 1 1 2 3#&«) „ 

[0002] *wmmmim**Wiiim<Dm9cm<Dm® 
tzzmmmmm 07/727, 066 n<Dwmmvtz 

to 0 0 33 

[ft*cDi£ffi] ^i/nyoty^ • 7-*t? 

^^<DmsmW.^^±y h • a>tfi-^ (CISC 
— Complex Instruction Set 
Computer) 7— ^J-fJ-* LfcfcCQa> 

(RISC-Reduced Instruction 
Set Computer) T-^ftSSfflL 

L, 1t#-hLT^3;:££4#t&£LT^£. ft#C9A 

[0 0 0 4] CISC/t-f^-fy^-^T^^tO 

&£\zM<&frttft3i<D'gftfimM£tziZWik (s ta 
l l) ■£tlZ>(DT\ ^<-0^(D/t-izf^'f > • 7,7— 'J 

^yn-fe-y-y- • •y-'f ^)V(Df^ yyVT-i 7* (ina 

c t i ve) . -?fct>*>^FmftCD$. £ l;S-3Tl>5. « 

^^i £ L 3 - h* (iUffX x- £ii L T * -5 f*Kr 
7 L 1 2 tzll . -tr « 1/ ? 
(PSR) tfeP?«n-5*frn-K • u^x^»c*^n 

X)l--7°y hV>m$itf*\Zti.Z>. ^fCP^fcTa.- 
&<D¥-t%x)l— 7"y htS^n^^A^X h U— AO* 

[0 0 0 5] ^2(DfSiM\t, yo^7A^MJ-A 



(3) 

*. -f&mz7-?$:\si;x5> • y 7 -<MZXb7TZ> 
7LT*^T&tttUf. M^(DD-K • Xf-y® 

«t5tftoT^5. ^(D^^mnr^izit. xy-t 

[0006] m3copg^tt. ^^e#»^fT7i^ec:?) 
WBTiifc < , T-i'^PT'p-ty-y-i #co a- ^x7 
• h iz^^^nnmmom^. -r&*>5, v-> 

>CDtf^ ( s t a t e - o f -ma chine) rt^g 
dSP3)ST*S. 3!licDC I SCv-r^nyn-fe-v-y-co 
A- h'vX7 • tr^T. 5rA«. ^Homrf^iZbyy 

;l/-^>S:yD-fe->+hfc^rT$-e--g>j£J^»-5. h 7 -y 

1-77 7 p ^as;i'-^>^Bnff#(c^fTT'^-5<j;p ic-rs^ 

h 7 -y ^co * fc^ 7 L t * t , 0iWco fc*?> tc ftrr $ 

S8<h, :ffll^t), h^-yycOf^^lcj^CT^fT^co^ 
so frg^$:MS;P-5 1 ><7)^7Nf{C«7ct^ttn«^'i 
^. ^C0*S^, ^ h^-yT'ifeliKa*^ (-f^>h) 
*«igC*t, MS;U-5 L >CDF^i6Nfii^7Bt(CA-i'y7 

tfi j t<D»tznm'j>-r*z.t\zi3:z. 
[0007] cisc7-+f^?t;!isiawi:t)'97; 
^-y-y h&fa±-fz,fzisb\z, Z\tlt><DfflMiztt-tZ>M 

40 -h*co«^W*iJSiiic5fe5i:oT, A-fy^-OUff^Kfif 
'>/j: < -T * c t * . S'J o;\ - h* 0 x 7 Tff 5 c i *s Wtg 

[0008] cmeco^ft^ii, we>*^cjiiaA-h* 

so »J©|BIH*«**. t3*0. ^5>^^#r]-h*co«i^W 
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WBr^fcteUvX* • yr-DUDX r-7 • 7>J*L7.\Z% 

<DU^—'>3 >^tS-/uifyK^7s MJ — Art©$ 
ScWOHJfW^-fnAMCl/vT.^ • 7 7"f )KD&4©ttnE 

Jjabfcv>«fc'5K. A-b*£x7£^trbfcttntffc6ft 10 

[0 0 0 9] R I SC7— ^x^^-^TH. V-T^a:/ 
D-fc-.y+r • 7— ^t^^-V £>A— H^XTtCct-S^S?: 

*"rs^tfctt*T^*. S-R isc 

/\*-f /SX-T'SC: tCioT. 3£5l5<£>R I SC7-+r^ 

[0 0 10] nJUIfclBD, R I SC7-^^i7^+lc43 
#3 A- • Mi«/MtSft. j6JBtr« 

;V7h^i7 • ^>TSSfT-r*«l;5JwbT^i 



*fc, SKCBR 1 SC7-4f ?f tB^^Utt 

iTj^JBJbTV^o 

[0011] R I SC7— ^T^^ + aKiHi— 8W 

7 _^^/7^^i-gc 0 Tu«.pgii<&tPijebs 

(s t a 1 1) *fctt^U7tJ:-3T*i;*ilS*«*/h 

-r*i8»cie^*wi8** / Wfct"a^i:« | T?**. « 
[oo i 2] L*»u -jKfcBKsn-cnas**** 

*<DR 1 SC7-*^^ + K.fcoT»*g»l;:3iJ«-f* 
5- (super-sealer) iOffcfn&T-*^ 



Hfl-J&a »r PI b <fc ? ftMHtfiS z. r> X ^ 5 o 
[0 0 13] 

[^H^^<S*bckP«!:-r^)^] UfcAbT, #&HJ<7> 
-|8WBWtt«*©C I SC7-*f^ftiR I SC 

SSttflg©, R I SC^-7©X-A-X*7-^Dt 
y* • 7-*7-*? : --lr ££T?*4. 
[0 0 14] 

[^^«»-r^.fc*(D^a] z\<D®$)*M-?z>tz$> 

\z, *^9Hc«tSv-T^D7n-byiJ- • 7-+5 i d/5 1 i' 
tefft^T. h7^5» ^x-y^bfc^Srl^Pt^fTlC^rTT 
s^t^^I^lcbxi/^. cov-f ^n^p-ty-a-* 7 
— *7£-7vteifr^X h7i>e.Mt<y h£7i7ft 
Sfeftro^T*'] 7x-7f ■ h*IATl>>5. & 

f <^t7 MJSSffll^fi^*^M$ntlr>l.. f& 

I FOtefS 1 rtyyy £$&2rtyyT&&tS&®.<D 
Hty h • A'> 7 7C#^t7 h*ll>t*<A77 

•yMl l/y7^-7 7^MIS«i-'^ (f 
unctional unit) A^ffi^tl, SIA 

-7— (datapath) TMtfnTl^tOT', 

t.* • 77-r ^o«*©sfcfii[7^-t^*«^r*Ka:t>T 

[0 0 15] Vi?7s9 • 7 7'fWJl/yX^ • tr— 9& 

-mmzT, h7bT*<fc«>K:«fflsn4gij-t^ h©7 

y^^li ffc^-^djm (out-of-order) 

^ fc*tC#%*fr y h C «t -a TWI $ 

n5. -V**?-* • V^7s^\Z7sY7^t\tz. : f-^\m 

n-order) ^©Hfr^T bTjiM^nfc, * 

[0 0 16] ft&Ktfr^X h7*>6©*^-fey h©7'J 
7i7?H /-f > • 7nj/7A#^ hU— A, ^~ 
y.., Y&lkttZ-JyyTfa^* h'J-AR7J7'P->-v 

^^^^7>^ • -7°U 7 x-y^jgSSSrf'Jffl-f * 
ft(!t$75>^*^i:ftD»*iWi*0*4r7. h'J-A, 
OJ0/-( y£5>-¥v h5ri^B?flc7'J 7i7ft«- 
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'>&< tfc^-f > • yj7i7f • ^777^^ 'J7T 
3d£&<, cn'i.cD&SIT'Dv-: />57i7fLT 

COO 1 7] «±CD£*59, *5fiW©f(IA«, 
R I SCiy©P7 • T-^^^^^^fW LT#tt» 

v>7) \zmvivT. mm-rz>z\t&*jm\zi,tcz\fF& 
*. z <oiz*mw<Dwi<Dm&iz* mmtj.-?i'>vimmffi 

[0 0 18] ZZlZ, *%W<DWl<Dm&lZ. VV7,5> • 

ml, z\n^<ou~jxy • yr'fMzvimifrzn, 94 

tf. iSCl/y7^ • 77-f«Mitl^Ctl; 

[0 0 19] £e>K. *^B^©giJ<Z)fiJ^«, D-KiT. 
h7 • f<K->3 >&tfm-£fiJD&^©^ei£?;S^ 

-y biZ£?Tbyyy°ftm$:-y-#-bVTft%mffl$: 
«'MfcU ffllx^-7 , 7hiiS]±Lfc^ii:*2.. 
[0020] *«M©»J®3pJ^tt, *^>Jki* 

V • 75>f • 7*)7 3LV?-'&iE>ftm*WLtt. 
*niC«toTiE*T?»:lr^— h -y^y^-Xh'J 

**. 7"Dy-yt^7'J7iyf^fT 
z.t*oimizL, ¥flz7a->-i?v • fr-T-y&ftm* 

[0 0 2 1 ] 



(5) 

[0 0 2 2] M 

I. 7-fi/D7Pt7* • 7-*r2?-W®Lm 

I I . y^=L~y b 

A) I FUx-^S8S 

B) I FUffiWi&tt 

C) I FU/I EUWfP-f >^7x-^. 

D) PCDiy^^ • jL-y h<Z)Bffl 

1) PF:fcJ;tfEx PCHSI/t-? - bVVtffl 

10 2) pcfflWTAmxAomm 
e) «a**j;t;«n©ffla 

1) 4KB 

2) 

3) Hjgi0|ft 

4) AyK7-T-f7>A7fi'J5'-> 

5) «h 

6) h^-^y-Ka 

III. ftH^'ftl.- y b 

a) 1 EVT-fM&omm 

20 1) i^x^ • -yy^)V<num 

2) SEftx-^SBS©!**!! 

3) »»/jNftj&7 f -*«tt<D#M 

4) 7 r -;l^- • •5 f -*«»Ol¥IB 

B) D-K/Xh7®PrL-y h 

C) I EUflJWigg&afttH 

1) E7o-b* • =l~v bomn 

2) tt'J-'fi?* -3.--7h©l¥» 

3) ^ftfaFWfl^xy* • J---^ hCDg^SB 

4) l^yX^3t«az7 h©l¥lffl 
30 5) **3BfrrL=:y h©»iffl 

6) S7WPa=y H©PiBB 

7) jijgHPn. - y h®&*n 

8) $fJP7D-$fJ^J.--y h©Bi 

9) /H/USHfa-^KOSfa 
I V. fiiB^^'JUiffli-"; h 
V. ttyyaafc-yh 

V I . £tt&tf&Ml 
«T »C a # IC ft o T m W f -5 . 
[0 0 2 3] I. v-f ^pyn-tr-y-y- • 7-^^^^ + 

0 1 ta^fgBgc^-*^^ 1 0 ootsssr^-rfc© 

■C**. ^7i7f • h ( I FU) 102i# 

<&m?T3.— yb (IEU) 10 4li7-+r^ftl0 

(VMU) 10 8, +t7yaa«a- 7 h (CUU) 
10 6, M^tUWJL-yh (MCU) 110 
tt. I FU 1 0 2 t I EU 1 0 4«IiJE»(Ctt-#- 
hT-S/fc^CDfeCDT^-So *7c, ^t'J -71yr ■ 
h (MAU) 1 1 2tem*&}^mtLT. 7-^=7- O 
so 1 0 0 Sri&fl^-a-SfcJ&G)*)©-*!**. fcrD thM 
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AU112 ttT"-*?*^* 1 0 0 

l|©raiMTttIFU10 2, IEU104, VM 
U 1 0 8 . CCU106 *3«t7j:M C U 1 1 0 teflE*© 

0. 8 SirD>Rtt;MWttt*CMOS^n-fcA* 

1, 2 0 0, 0 0 OP© F^vT^^fifc^ttT^ 
si 7-^X^-V 1 0 0<D^ipyP-fe^U-Sfc«v7> 

S«l 6 0 MH z T*S. 

[0 0 2 4] I FU 1 0 2©S*»SS»#^S:7x5' 
5PU I EU 1 0 4lC«fc*HfT*t«9S*lTV>aiUM><fr 
£A-;/ 7 7 CHUT**. — 7 x ? 

[0025] ^mmnummmmxit. &^\t&^tfi 

105^5^5 W^T'y hJ (bucket) HCC 
U 1 0 6W^l*t7->a l32*6128Kyh 20 
4>l©ffo^A7. 1 1 4^rSS*UT I FU 1 0 2lr<toTH 

1 1 emmxmznxizfzmwmmz&^xmmzti 

T, IFU102tCCU106 |Stt?fT titlS. 7i7 

fsnsm-y h©es7 h'i/^iii FuM. urn 
i5±tf7 F^T^aMafcAT 1 1 8ifit 1 fu 1 0 2 

jj^tti I EUl 0 4tVMUl 0 8IB* 

j£-£:-fZ>t<¥M. UW&£W7 K^*ffl/U 12 011: 
^53*15. VMU 1 0 8^c07^-trXW^a (a r b 
i trat ion) til FU1 0 2 t I EU1 0 4®S 30 
J^VMU 1 0 8 £#iI©#ffl«M£ bTfUfflTS E £ 

FU 1 0 2*>6WH5-f>l 1 6 LTiffftK:** 
«;yai»a=y h 1 0 6 ^RSSnS. IFU10 2 

118. 12 0©7H^»»^TVMU10 8^ 

nS. IFU10 2TI1 CCDtlSI^— * 7 F 
»g*^VMU 1 0 8\z\ti2ntc$>t\Hffi7n-tyy- « 

. ^p. y /7 . -y-^f ^;i/CDl/2cDF B Hr. VMU 10 8*^ 
^FUTSOT^-f >1 2 2^ST*!t^lr+^-v->3-ft | J 
h 1 0 6^e2i£frl5 = 

[0 0 2 6] I FU 1 0 2 tC<t-pT7x->^^nfc^^ 
X h "J-AO*B^ HJ - A • AT 1 2 4 giT I 

eui 0 4ic«sns. MfPflr^tt. >i 2 6 
fui 02ti eui 0 4mx^*)t<o^n 

-5. ^ e>td, ^5l0^7i7f • 7 Hl/Z, WAtf 
I EU 1 0 4rtt#«ET*U^^ * 

T££"g£T£7 Fl/TKi. WW 5^ >1 2 6rt<7)^- so 



/0 

h • 7 HU^ • l )9 — > • ATSr&ftbT I FU 1 
0 2^iH0)lSn-&o 

[0 0 2 7 ] IEU10 4I1 CCU10 6rttlfttt^ 
nfcx-^ffl + r y>3. 13 4 tOF=1T8 0 t'-y b*E« 
• AT 1 3 OSILTf- *£T F7U x 
-$>Zm.K>\h-?o I EU 1 0 4#x— * • 7^-feTT* 
£2©t)S7FbT£#teitiWATl 2 8©7Fl'Tg& 
»i;ioTCCU10 6^»$n5. frJPATl 
2 8&ILT, x-*eM£«ST5fc*©3i<J$Pffi*t£ 

IEU104tCCU106 t^lt^OtDT^^i 
fc7?#-5. IEU104H filT-5'-7h'l'X&C 

cu i o 6^m-r<D\zmvrcmm ; r-^ • 7 fuxk* 

M-r-57c*^S2!SiL'TVMU 1 0 8£{£ffl-f£. x~ 

* . 7FUT©ffi«wt«#tt. fag*. «»ii«fctf7 

X • A'T 1 2 0£ig&bTVMU 1 0 8^}&£n5. I 
FU 1 0 2fc*rr**-"<l'— : /a >t*ftD. VMU1 

0 8tt3#R;T*WH7 Fl-T£AX 1 2 OlfttI EU 

1 o 4^Mai-r-s. 7-+-r^^^ i o oco$fjs*&£0y 

Ttt, IEU10 4(i«7Hl/XI:ffifflbT, D-l^ 
/7 F7 • t^l'-ya >ifilE^Z/ui/yA • T h 'J 

[0028] CCU 1 0 6li, ft!7 Fl/TTJfcttbfc 
f-?S*SWfl*tr>al 3 2tT-?ffl^t7 
->^1 3 4©£**> bM3t^**^iStf5*t'o 

tXB*m»*ty>al 3 2titttf-mt 
•y->i 1 3 4^7£-fcT-f 5£ tTIEb<^ST€-&* 
C C U 1 0 6 ttx-* ' AT 1 1 4 , 12 8?:g 

[0 0 2 9] ^ • 7i7-fe7.g*##^ + -V^v'a. 

13 2 Sfctex— ^ffl^^ -y>i 1 3 4 

CCU 1 0 6ttJt«-r**317 Fl'XSMC 
Ul 1 0^«U MAUI 1 2*^ ^$.LX^2>0)tem 
W0 7i7-tT'C»**»»a*7i7-tTT***»* ! H9J 
U #g*^iCCCUl 0 6OV-^*fctt**^t 
r >al 3 2, 1 3 4 

ctl/S*^-^I/-->3 >£ I FU 1 0 2SfcttI EU 1 

0 4 e. m^nrcft^M^-^s* t M#^tt3;t#© 
mimm.mmm'b-mizMcu 1 1 o^sn*. 

[0 0 3 0] MCU110I1 J>r£ b < h • T-f 

7 f •a-7M4 2Stmo, ;©l-7b«# 
*|6)X-* • AT 1 3 6lCJ:oTCCU 1 0 6 tWfSM* 
ffl*^ V ->j. 1 3 2 K«»Sn. 5R^|6JX-^ • AT 1 
3 8K«fcoT7 i -*fli*7v5':r 1 3 4C»«SnTlr> 

TV ^ 9. »U 1 4 0 A»6»fc«II7 FWT 
£?g$C©#— hP() p n 1 4 6 0-n ©^"f 
t^Bltglrb, Sfc, tf-hfrbf—i? • ATI 3 6, 

1 3 8^©x-^©^*(filfeiI^«Ifigt'"rS. MCU 1 
1 OtCcfcoTjaS^n^^^^U • 7i7irTS*H. M 
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AU 1 1 2 £7 7-fe7t"-5£;§rgjfc2tt-5*'f > • ->7 
7" A • • A7 1 6 2^C077-fe7£ft'«-t&BM 

T#-h 1 4 6o- n (Ol-otm^mn^o f-ffc 
m(D&ffl)mtL-2nZ>£, MCUttWWf«*IM»/XX 
1 4 OlftTCCU 1 0 6 irzSLT. h 1 4 1 43 <fc 
tf#-h 1 4 6()-n «5*#&-f-S 1 "P^i&fiLTfft^ 
ffl*fr>il 3 2 ^fctex-^ffl*^ y ->j. 1 34t 

maui i 2 t©iwcx-^*tea-r*c:t*BMft-r 

•5. 7-^77^ 1 0 0 ©ff jgHM«aJT«, MCU1 
1 OfS. HfSCIiCCUl 0 6 tMAU 1 1 2F B l ]£&i£ 

COjc^ClLfccOte, tei£<0£fSB$ra£S>M::U MCU 
1 1 OK-Ofctt#?£T37-7££^£7cte«JIL& 

[0 0 3 1 ] II. W7i7f • h 

• OL--/ f- 1 0 2CO£gxU*>b£0 2 

[0 0 3 2] A) I FU7-^*IS& 
I FUx-^i&S&li. **-fey h£§l7®-3T7"'J7x 
y7 • A'777 2 6 0 IC-P^fMtCX H7LT^<^A 
7 1 1 4*»f)JS*5. 7U 7i7? • 7 7 2 6 0^ 
bCOpMHry Mi I K • =L—y h 2 6 2 £i§oT 

1 F I FOn.~y h2 6 4^«3*ft<&. #^F I F02 
6 4(DS^(D2 7>5 L -> ! »CX hJSiafc^t^ Mi, 
f-?-/U2 7 8, 2 8 0 £iIUT I EU 1 0 4\zM 

[0 0 3 3] 7''j7i'yf • A'7 7 7 • h260 

IS-gi: 1 ^o^^t 7 h ^ ^)^/U 1 1 4^e>§tti& 

*. 1 2 8 t'7 h-Wlfe-fr-fe y Mi, —mz-JV 7 

i7?-A'777 2 6 0©^O-A777 (MBU 
F) 1 8 8HB^CD4-3©1 2 8 t*-v b^'J 7x -y7 • 
A777 • n^r— ->a ><0 1 olcMWcl^&^n-g). 
iiJOCD^ir-y h«ftii54 0iT|WIi;j:e)l', 2 0ffll 

2 8 My HB^-y? h • A'777 (TBUF) 190 
®7"U7i7f • Ay? 7 • Dir->a $7c(i2 
t?C0 1 2 8 tfy hiH7"D->— vA'777 (EBU 
F) 1 9 2©y | J7i7? • a*777 • ntr—isa>lz 
Wt&tfZttfBimT'&Z. t>m7-^^J-\ 1 0 0 
T'li, MBUF188, TBUF 1 9 OSfcHEBUF 
1 9 2^7' , J7i7f • A7 7 7 • a^r — ->3 ><ZH> 
■fnA^irB^nTI/^^-by Mi, 7U7X7? 1 - A 
>y7 7ffi7J/N*7 1 9 6^lEil|-rs^t^ffiT*5. $ 
e.tr, m&yx-KXJl- ( f a 1 1 throug 
h) fSHr-fc-7 h • A*7 19 411 fSHWN'T. 1 1 4«yj 

7i7? • ny7r\him* 1 9 6 tm.mz&mTzz\ 

tCioTMBUF18 8. TBUF 1 9 0i3<tD^EB 
UF 1 9 2 Z^-l rtX-?Z>fztt><Db(DT*&Z>o 



(7) 

A? 

[0 0 3 4] WMy—^T-Z^V 1 0 Otli MBU F 

1 8 8 ««B«J fctt^-f >^^7 h U - AtO^^t 
y h*rty7 7'f : btziblzmm2ft%. TBUF 1 9 0 
«. U.'i7&)U5>->fy b • 7"7>f^Xh'J-A^?. 
7*U 7i7fl/ fcffr^-fc y hSA'7 7 7 f -5 fc*«C*iJffl 

^n-s. ^-cD^m, yj 717? • A777 • 117 h 

2 6 0 £fflLT. £#tt#7*5 >^^<D*<hlC«^n 
Tl^oJtgtt©$>^i^7jO#^7. MJ-A5yj7x7 
ftSut^Tt?.. ^©««t«k»5, MAU112CO 

10 wt>mm\t&<u^tvxh, '>&<it)ccui 1 2 

^C0R&<D77^7#^l$r B Wi<&.5>C0T. 

*«T*«. #fPJ!C0$?jS7--*777 + 1 0 0-Cli. M 
BUF1 88tTBUFl 9 0 &$>2>tztt>\Z, W7i 
S/T" • OLX-y M02 «^nS or#£ttC0&-5P)7JC0f$i<?r 

-7M 0 4lcKiaUTetT{CiKWrs«t'5t:fcXf Lti 
l/^7vh l J-A*57 ,| j7i7^tlT, MBUF18 

8 icAnenTcit-g-te, tbufhoicSows* 

^t7 Htt*fS*l:$n*fc*»tT*4. ft&7J, lEL^tft^ 
Xh'J -A©^t y h#T B U F 1 9 0 ICifFfrT-SJi 
W7"U7i7? • A777 • 1^7 h 2 6 0 £ 
ilUT. ^n^0^-t7 h^TBUF 1 9 Oid^BI 
(c3£fr(CMB U F 1 8 8 1*3 CO -^ft^n CO A* «y 7 7 • D-Jr 
-ya >^ei$n§. -?-ftHw(IIMBUF18 8l:X 
30 hJ^n/tffr^-ty Mi, TBUF 1 9 0A^€I$n 

MBUFa7--y3>^e2lt5TBUF^ 

•fe-v h*tj»ttna, -?-cod-t-->3 >tc«*?4coEn^# 

[0 0 3 5] |b)^(C> EBUF 1 9 2fi7' l J7x7f • 
A'777 2 6 0&M&-TZ>%}(DiXW7*V7^y^M9&iz 
/i^fcCOT*^. EBUF 1 9 2te0?£L<ttMBUF 
1 8 8^7 h U— A»Cignit¥— C0#^, OSO, 

r7"ay-ytJ ^^T^^nfc^-^lx— ->a 
40 m-S^aotC&ffl^tlStt^tfr^ h'J-A5:7'U7x 

^ttm-znrztii^it'jy h7xj • ;i'-3 1 >£7c«7° 

!7f5ntMBUF 18 8 (CAnetlTilft^X h- >J — 
A5atCia<7"U7i7f • A777 -3.-y h2 
6 O^fflLTiQa-r^diA^T'^-So 
WK«tn«. *«0ICTBUF 1 9 OlzmtitzZfu^—is 

hu-Aco7 , U7x^^«ffig$n. ««ucsnfc«« 

so 4"C0*^#$7*7>^^7 h'J-A^3>T^yi$n 
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&W#^>^^ 1 ^ TBUF19 0«)Iffl£It 

h^t7Mifei:^ | J7i7fsntTBUFi 9 
0»CAn^nTl^©T, EBUF 1 9 2^M?ijic:e2i 

-r^dt^-e^s. 

[0 0 3 6] ItCMBUF 188, TBUF190* 
«fct£E B U F 1 9 2CD&*te7 p U 7i7? • Ay 7 7 til 

-T^J^t'te^"^^ SSK, AX 1 9 4 SriliSTS 

7D-ii^t'yK*w i i 4^ea^icm^A- 

[0 0 3 7] $fif7-*5^^ 1 0 OTfBMBUF 1 
88, TBUF190, EBUF1 9 2flO^J7i-V 

l>„ ^-<Df^t)0lri:<OA^7 7 ■ Q^->3 >t>ttJ73A* 
7. 1 9 6C»«SnTV»%OTf, ^Mfr>il3 

«&a -3*0, M7i 

b^b. Mt-yh^IFU10 2^il 

ccui o 6«tt*67^-txwri6T*o, 

#4*-fcv HiMAU 1 0 2<D7?-t7.*>&m£-?Z>&? 

[0-0 3 8] ffr^r-fe-y Mi-fcJWfT^U^xy?- • A 
>;/: 7 7 . ja-y h 2 6 O^I^n&V^i^ott), so 

m*jA7,i 9 6±irm^^n4^-tr^ bo^M, -« 

WlCl FU1 0 2 4>&IBSnfcmy hMOWfC 
ftoT^&tt*ltf&£& l ' i . ( i n - o r d e 

r) h'J-A5iJ«. 0>J*J;f*-y'-y h • -7'^> 

[0 0 3 9] Ir3-K-a-7h2 6 2a, IF IF 
h 2 6 4©7.^-X^ITT[E0, 7U7i7f 
• A-y 77lB*/U 1 9 6ft»&**-k9 b*« 

i)Jt54BO#**6ft5*ty Mil 5*3—1* " ^ 4 

h2 6 2\Z&-?XM7\Zv : ^-Yi*nZ>, H«©IH 
a7U -iWl FUl 0 2fflftH«S»ffl»«)fc*^7 

-r >3 i 8*»s*frmsnT^aiHtt. ft^tyhort 

^{-j. j • h 2 6 2 tC<fcoT^H2tX& 

(A. 

[0 0 4 0] lr3-K-aZ7h2 6 2i^«^t 
-y MJIFI FOa-7 h 2 6 4 <£> 1 2 8 tfy h*lA73 
AT. 1 9 8 ±lzm&ZnZ>. flffittKtt, IFIFOa 
-y h 2 6 4«TX^/ / 7.U-y • 2 0 0, 2 

0 4, 2 0 8, 2 1 2, 2 1 6, 2 2 0, 2'2 4©» i 



gg$n, • 0 0. 2 0 8. 2 1 6<D{H 

m*F I FO^W'/a XDrtSCya-fe-y-y- • 1M 9 
jKDHIIW:71/-7''Vy7>i'2 0 4. 2 1 2, 2 2 

O^Gii^n, ^t^l'-va^^^* 
«?l:*©ilV7?-k77^2 0 8, 2 1 6, 2 2 4 
's(Ei£Sn*J:3Cfc^-CV»*. ATJAT, 1 9 8IJ77 
^•U-77^2 0 0, 2 0 8, 2 1 6. 2 2 4©M© 
\t>\Z&MZft* FIFO^U->3>©tW? 
)imzti!<$rty bAMfa-H-a-7h2 6 2A^v 

*. L*»U 77^-l/y7?4A7J/U19 8A^D 
-H-T-SCltti, lFIFOaZ7h2 6 4|^Tf-^ 
£F I FO^h-rSifcfcflWKff^&Rttfc^. * 
CDfcSH:, #^F I FOa^7 h 2 6 4rttC7.hT^nfc 
i*Hr-fc-y hcDSffi<Dgg$lcM^<. IFIF 
OJL-7 h 2 6 4ft-e5*-*£F I FO->7 h-TS-t 
^f,»4tTA*A7 1 9 8frt>MWi(t}lZ I F I FOl 
- y h 2 6 4 tCAn"t^< Z. ttfT'ZZ. 
[0 0 4 1 ] 77^/7l/-7-l/y7^2 0 0, 2 0 
4, 208, 212, 216, 220. 2 2 40&* 
li. 12 8 t'-y h*S^-t-> h<D±\dy h *WM\Z7. h 

n©i»Wy7?2 0 2, 2 0 6, 2 1 0, 2 1 4. 2 
1 8, 2 2 2, 2 2 6tC7.b7-r3-£:fcT-#2>. 
b<li, SWt-y bCD-fe-y Mi, 0>W*—& (exce 
p t i o n miss) ttflftlfjE (except i o 
n modify) (VMU) , ^t'Jftl (MC 
U) , 77/f -^77, XbU-A, &£tf*y-t 
■y h (IFU) 4>5!ttoTV^. COttlMMRttl F 1 
FO^X? • UvX^KATjAT. 1 9 8 7!r> £ fr L UiSKr 
ty h^D-H-rSOtraBtfC. IFU10 2W*ffll 

^-fey htmnVt I F I FOa-7 h 2 6 4(*3T-3£^iJ 

[0 0 4 2] »«»C»ai7-*7 L ^5 L -V lOOTttIF 
I FOa'7 h 2 6 4id^0^t-v hCQlii 
2-77^- U-777 2 1 6, 2 2 4 frbmftlZ'ftbil 
T, I_Bucke t_0tI_Bucket_l** 
i t7 haSTJA'7.2 7 8. 2 8 0±t::2tffi£n&. 2£ 
fc, MJSt 5i« 1/^7 ?f ^ I B A S V 0 t I B A 

sBi$5i7-f-JH ? ;u2 8 2, 2 8 4±tcitm^n 

?>. £ft&©Ui*/tA2 7 8, 2 8 2, 2 8 0, 2 8 4 
tt£T I EU 1 0 4^aU**^XHJ-A • AA1 2 
4 t^5*)©Tfe*. 

[o o 4 3] b) i Fumwm& 

I F U 1 0 2 ffrjfMIBt*. 7U7iyf-A^77-a 
- 7 h2 6 0, I f3-H • =>--y h 2 6 2^«t7JI F 
I FOl-7 h 2 6 4©^!/— >3 >£ttHH;:lr#— 
o h-T-5. 7'J7i7?aiDy77-aZ7h2 6 6a 
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±lZ7V7x.v?- • A'777 • 3-~y h 2 6 0<D^^V 

->3>tfIT2). y^y^.yj-umui>yy-a.- 

yh266fcIFU10 2 te-J&WICte^ d y y • ^-f 
>2 9 OA^^fA • ^n^fl^Srgfil-T, IF 
U©t^l/— >3>tl EU1 0 4, CCU10643J; 
tfVMU 1 0 8C9^-^l/-->3 >t<DRffl$ri^J;-5H 
LTt^S. ^t^h^Wlt, MBUF188, T 
BUF 1 9 Oi5ck<!>*EBUF 1 9 2 IiS#jX07c«60*iJ 

[0 0 4 4] £$L<DUWmn\*. OT5-f>3 16±l: 

U7i7f • *^u-'> a >*ffli£-?z>tzib\zmih-2ti 

•5. $ffl5-f >3 1 6±(C^iaiStl^ffil(7)$iJ^<f^ttB 

^MBUF 1 8 TBUF 1 9 OT^SAv 

EBUF1 9 2T*5*^Ul^. 7^717? 
M#£§ttT. 7U7i7ffflDy 7 ^ •ir 7 h2 
6 6»i I Dffi££/£L. yj 7i7?I^CCU 1 0 

[0 0 4 5] 4h'7 h •*^>5'©^fflB^03-PO* 
TlfT$5. US 1 (2**9<l$TGDf*MHl-y hSrT'U 
7i7f • A'7 7 7 • h 2 6 0T-SI:7^T-C 

^tCT-^S^<hTg>^. -t&ft*,, MBUF 1 8 8 ~C(D 
4 t*H*-fe yK TBUF190 2 i*Hi"tr y V , E B 
UF 1 9 2 TCD#^"fe-y K • X)V— • A* 

X 1 9 4lflTil«l: I ^n— H • =l-y h 2 6 2 (Cjg 
$n5 1^t7hT*4. B2I1 $tii-tvhfr&* 

7xy^T£ift^£g&1-££c7)7 Kl/Xfc, -^©«T 
$L4\iy h\*&tt\Zt£-oT^Z>. W&\Z. 7'J7x7f 
SjJcT h*U7,©«T&4b:-.y hiLTjfAirS^chT-, 
T'U^x^^S* I DZ7>)y3Ly?-m&£.®miZMm 
■3l,fZ>Z\ttfT'g2>Z.tT-$>Z>. ZLn\Z£K). CCU1 
0 6i<73'T>^-'7x-X<i:^:-57c:«)fC^g/ e C^THl^ 

[0 0 4 6] IFU102^£>liS$ tlTz 7U7i7 

UTJi#*1-T*^-fey h*5CCU 1 0 6 A> 

TteCCU 1 0 6^6©^^-ir-^ hOjg^lt-jjgk: I D 

tatty hfewmmz^zt. 1 6i©it i D&m* 

mi)U<D7'Jy3Ly7-t$iii-ty h^&SCDT, I DffiS 
-fey h<D7V7 3Ly?-mXtflii2ntz^Z.£iZtj.K>, t 
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7fl*tf0<!:^7'j7i7f • A'7 7 7 2 6 0 C« 
•5. 

[0 0 4 7] ^U^xy^SffiDvy^ • h 2 6 

6lt7°V7x.y? L ViU%im (7H ) 2 6 8 ^fifJHcl? 
SL, ^fflEWiMBUFl 8 8, TBUF19 043J; 
tfEBUF 1 9 2rtO&^-fe-y h • 7U7i7f ■ A 

• 777- u^r-^B >\zW*wmzttf&?Z>Mtmiteu'r 
->3>*66oTW. yj 7 xy^f&JPn • 
io a-y h 2 6 6 teSft&cktfx— * • >3 0 6£il 

SB^J 2 6 8^S#iitrc:i^T*-g>o 6E#I2 6 8|*IT 
li, *-f > • A7 7 7 • 1^7.3? 3 0 8«4(@<D4 t*-y 
h I Dffi (MB I D) . 4M<D 1 Y^toy^if (M 
B RES) *5<fcZ>*4<SCD 1 f-7 ht^77^ (MB 
VAL) £7, h7LT*5<fcJ60feCDX*'3, CtlS.© 

#*«i&stf«/ h&esuicMBUF 1 8 0 n<D*n*n 

(Difritiiy h5E«D^--> 3 >JC»jSt?tt5>nT^*. 
li^lC, 9—tfy h • A'777 • l/y7x^3 1 0 tt£5i 
20 A77?'l/y7^3 12 It, ^rtl^tX 2 <@(D 4 ¥ y h 
I Dffi (TB ID, EB I D) , 211(0 1 t'7 
77i/ (TB RES, EB RES) & il>* 2 <HCD 1 
t'7ht^77^ (TB VAL, EB VAL) £7 
h7LT*5<fci*<7) ; bCDX*-5. S&IC7D— • 77P— 
«fil/yX^3 14IJHC4k'7MDl (FT I 
D) , 1 m<D^my y if ■ H y h (FT RES) *5cfc 
tf\m<DG%iyyy' • My h (FT VAL) 5Xh7 
L Ti5 < it «6 09 CD T & -5 . 

[0048] #^1^7*^2 6 8 ifimn\zx* -V > 
30 an, tt^-rsttrtt, 7'j7i7?5*^ccuio 

6Jcaj$n-57clXlcy , J7xy5 : -$lJWP> 5 -y^ - 3.~y 
h 2 6 6l:ioTIi$n, *©*ttt*^-fey h^ig 

■rzt, mmy-i >3 1 6*e,/'U7i7fs*^f* 

SttSfSt, 7U7i7fffli3Dy77-az7t-2 6 

L, «r«l/v ! 7,^gE?'J2 6 8£X*Y>LT, 

$nfc^-f7*©7'U7i7f • A'777 • P^r-ya > 
40 At(efflPllieT»435»if-5!^SWWU, ecu IBUS 
Ymffly-1 >3 0 OfOttffiiW'CTCCU 1 0 6^y>j 

L, Uny-i >2 9 8±©CCU I 

READSiW{!^£#£L. <><7 'J ^ > h ZtLTz I D 
I^CCUl 0 6t^tfnfeCCU IDai73/\*7 2 9 
4±lCiHm-r^). 7U7i7f?2tD^-ya>ll ^ 
*f * ^»«« 7 7 ^ t mftoftR y y \z Z> 

®&\z®.mtf<*im-e&2>. 

[0 0 4 9] 7"'J7x7f I DliS^'CCU 1 0 6 \Z 
so ffi^n^CiffTLT, MBUF 18 8. TBUF 1 9 
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0, SfcttEBUF 1 9 2rt©BWfc"rftB*nfr— 3/ 
3 >K#JST-5ttia 1^**82^ 2 6 8rt<01 DBttn 

[0 0 5 0] ecu 1 0 6*»Kiii:i*snfc«*t? 

I FU 1 0 2^iiSlTt5t?H CCU IRE 
ADY«Wffl7-f >3 0 2±TfgSn, ttJTfS 
^t7MD*5CCU I D«»7-f>2 9 6±lCi£ 

ai^n-s. 7u 7iyfa»pyy? • r- 2 6 6 

te#iai'> J 7>?i2? , J2 6 8 ft© I Dltf*577^$:X 10 
^t>LT, 7"U 7X7? • A'7 7 7 • h 2 6 0 

1 4ti4'I/T7"'J7iyf -/^77 • 3- 
h 2 6 0rtCDg^ny->-3 >{C##j^*n. 7P 

- • juw-sjfctwjwanfcfcsw:. i xn- h 

• jl- »/ h 2 6 2 \Z&2tl%. £■££>©*£&, **J6f 
•5 V V X ^ IB^iJ \Z A o T ^ 2> #$J#ift 7 7 ^ £ 
■fe-y b^ft^- 

[0 0 5 1] PCn-/77'3.-yf-2 7 0H EtTT* 20 
Bb<ttijirr*«fc5K:. IFU10 24#Si'«TMB 
UF18 8, TBUF19 0fiitfEBUF19 2M 

x hu-A©{5ffi7 nuxsisbm"*". zomm&nn 

PCav'yf • ~7U'y?2 7 Olilfn- H • 
n.->y h 2 6 2 4Hit *tHKrC, *-£*»e>»fFf 

l5*3-H*-3.-f h2 6 2tJ:oT 
^n— K$n, yni/^A©*^ b iJ-i,W7n-c 

bT$iJP7D-^aia- -v h 2 7 4^m$tl2>t 
tftl:PCPy77 • /077 2 7 O'NiS^n 30 
5. ©JH^n— «iaia-^ h 2 7 4tt^fr##^7>5 : - 

7- h 7 7 ^ • 7"P y-y t ft^n *5iO ; i'* O 'J ^ ~ > 

3ftft*n7 h©«f*»6 ! PJ»J"r*. tt»7D-|fttii^. 

h 2 7 4«$iJ»ffl^^5<>3 2 2*gftbT. P 
CDy7 2 • ZL--v h 2 7 O^nkI-So ZCDMWSm^ 
! |4 . jx-y h 2 6 2 tC^ftT-S^-fe^ r-f*l© 

ft£§#T, PCP-/7? ' =L—y h 2 7 0 — ASfcJ 10 

KttrfMNcAft&n-c, 7-f>3i8istPCPy7 

/7 • a." h ^gi£ £ ft 7cx— * S 7 n — fft<fr © 

• /H7^A J IS?S^fci^t'«< PCPy7? • 
=L~y h2 7 0«*###7*^>^#4r^-y^ 7 
Fl'XA^^t7 r-<£7*'J 7i7ft5ItS:}8/f 

PCD-/7? • a-y h 2 7 0«3 ^{C^-f >3 1 6 £ so 



«(trr«WWflMI€:1*J£U 5fcfTT&7" , J7x-y^*H* 
t7 b#MBUF 1 8 8£fcteEBUF 1 9 2^2l^ft 
fzhntmfe-TZt. 7 > 'j7i7fO**STBUFl 
9 OibTSiRTSo 7"'J7i7fS**CCU10 6 

7 h2 6 6*t*IJBr-rSt. 7*iJ7x7fOTPi ; 7i' • 
aZ7h2 6 6(i, £©Jg£fc^>3 1 6*ifiUT 
-f*-7;U (»pI) m^SrPCDi^* • 3X>y h 2 7 
O^iioT. ^-y7h-7Fl/XO^-^-*7t7 
bBS# (CCU P ADD R [13:4]) *7YV7. 
• y^>3 2 4 2:igibTiSit»CCCU 1 0 6^«T^ 
t^nJ^lC-r^. ^ntHRflC. PCD-777-aZ7 

h 2 7 otirrb^&a^-^A^tis^-v^©^* 5 

3 SIC VMUS*/I§5^7-1'> 

3 2 8 £*l£bT, ^— y-y h • 7 HUXOfiaft»» 
(VMU VADDR (13: 14] ) £7 h'l'A • 5 

-f>3 2 6 5S6UTVMU10 8'v!gUT, tt!7 H 

U 1 0 8 U— ->a XMST^U. -?-©ft:b 

OK, &.tfl<D&1M£ikffrtX 1 2 2lCtt^£ft7ciiS?J7 
•y^l;:ffi7?£ftT^3©T\ CCU 1 0 6 (C JcoTfiPBrf 
lC{£ffl£ft£.> 

[0 0 5 2] PCQy7? • ^--^ b 2 7 O^gjfcbfc 
{K2B^e>^lia^©^«IB#tCVMU 1 0 8(Ct)-^1/— ->a 
> • X^-TMigCSt. VMUWViicfctfVMU^F-Sfc 
(miss control) y-i > 3 3 2 . 3 3 

4 ^ilbTfS^$n«>. VMU^F- iS!©JP7^f>3 3 4 
tt**fR§l««*» (Translation loo 
kaside buffer :TLB) CD^f— St«:$8& 
T^). VMU#J*1-7-f >3 3 2±«VMU{HJ^$i]P[f^ 

tt«&©«^*«iBc:*t5s*-r5. ^-rn©»^t>. pc 

d-7 7 ?. a-7 htt#^A h V-2±*<Dm&<DWnm 

m^:7. h7bT*3^. ■^©^t«t^fl:7'5>^3!>^T^ft 

fc©tisibj;^l', fn^SitTJ^-^ft^iWtl 

S^*bTl^©T*> PCDyy^ • a~7 h 2 7 0« 
^t2.WMUl'-f>«)^ l J7x7? : ' 7 K1^A& 

[0 0 5 3] IFIFOHiPy77'aZ7f-2 72 
HIFI FOa^7 h 2 6 4 SrfUgKHrtf- h-T^^ii?) 
©fc©Tfe^>. *^WtC«, PCny 7 ^-^-7h2 
7 0«$iJP7-f >3 3 6^iS*bT$(J^ffl^5:tB77b. 
^-fe-y h*^ I * 3.- -7 h 2 6 2A^A77A*A 

1 9 8i4t«ffl5Jlt*5ut$: I F I FOOTDy 
y2 • o.-y h 2 7 2lr®«l-r^o I F I FO$fflax 
7 h2 7 2tt*Mr-fey hSSttWiafcttK^ ft=b^©^ 
fflnl^VT.iS' • Ixv-T.^ 2 0 0, 2 0 8, 2 1 6, 2 

2 4 saRtsaafefcoT^i. ^7>^ • wst** 2 
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0 2, 2 1 0. 2 1 8, 2 2 6©&*(DiJb7J«$WA*X 
3 3 8<£^EbbT I F I FOm«^-=-y h2 7 2^m$ 

n-5. &vx*$wu-^x*t;:j;-?Tx bTznzfflw 

My hli2t'7 h • • 7 K WX (I F_Bx_ 

adr) . m-x hu-A • -r * • h ( I 

F B x STRM) , y h ( I F 

B x V L D) j^SfcoTHS. 2 h*>y h • A777 • 

^LTl>§. ^JO. CCU1 0 6*>f,ii$nfe#^t 
yUl -fyy? - ^^U-->3 XDf-fy 

[0 0 5 4] X MJ-A • tfy Mi. ^fttt^iSfflXP 

1 F I h 2 6 4 £®3f*M5-<DX h 'J-AlCjg 
&$3iffiXP-cD^H£3l£fi£Tv-;k£LT<£ffl$ 

flStCX h U— A • My hl^OCitMBUF 188$ 

e>n. x h u-a • £<;/ ma* 1 

•fey Mi I K • rL- -y h 2 6 2 tCioT^til^n 

(C??aET-2>C<!:^*T#-5o ^t7h»I F 

I FOP--;, h 2 6 4(DftfeHcD^fflBI^7i^X^ • 1/ 

[0 0 5 5] ^###^ , 7>5 1 #^^^-^-*y h • 7 K 
l/X£=Wrf -57c#K:, mt<D I EU 1 0 4©HfT,&7 
Kl^X (DPC) . Xh'J-A-fyhT*f§«^n^ 

>, MW7 a-&ih3-—y h 2 7 4*»5»&nfc<frfr-fe 
» hrt<D&fftt##^P^-->3 > • ^X-fey Mi. fcJ 

»5^>3 1 8<&iibT^-ra7*5>^^x^-;i- 
-s>. -eoesfa^^ • ^-yy Mofi«7Huxt 

PCny7^-^-7h2 7 0IC±-pT7>h7$ 

fi. :07Kl/7,4fffllT7' l j7i7fLTTBUF 

1 9 OtcAnscii^TtS. PCn-;77-az7h 

2 7 0©fcaK*MKa«snfc:/7>3 1 • ;H77,l: 
JftCT I F I F03.-y h 2 6 4IJMBUF 1 8 8 *7i 
liTBUF 1 9 0*»6D-h*j&t«|Ett6)n*. lo£*:fi 

±y btfmnzt. f©**ty M2X HJ-A • t'rv 
M1IC 0<DV-^*t#tte,n-5„ 2#S©^-y 7 h ■ 
X h'J-Att7i7fT't/i^(Z)T, 9—fy V • 7 h* 
|/XllPCDy7? • h 2 7 0 trioTlt^^n 



(11) 

y Mi 1 o n&l^. 

[o 0 5 6] ^m^ummmm-c^ pcny-^- 

rL-^ h 2 7 OHiii!2IST0^t7 McStlfc* 
* ^f*#XP-^«rftii5 8fflSTl : S-r-2)C: tWZ 
£. X HJ— A • tfy h<D^fcT^-^75Wt£n7i2 
•0 ^t7 !-©#«©3'-y7 h • 7 Kl^XIJ4O07 K 
l/X • Uv^X^Oie^J^X h7$n, $—>fy V • 7 ¥ 

y— >a >trMLT^aW^SlcB^n-&. 
[0 0 5 7] ««3©)iS*f*g^#W^XP-^coy^> 
fif^ft^tlSi, PCOy 7 7-^7h2 7 0 
«, ^^>^^(T^n2>^^-tC(iTBUF 1 9 0(Ort§ 
£MVUF 1 8 8 KGjML. TBUF1 9 0®rtfl;i 
#JCDV— ^<>3 1 6 ±<DfM 
l:J:oT7"'J 7i7f«9i-7 h 2 6 6 
20 EKWi^hU-A, o£9:/7>^fT*3n& 
^*-&ti^— y-y h -xhU— A*^», -?=7>3-ifi?i 
bnsi^tt^-l' > • X h U— A*^CD^-t<y h#. 

1 F I FOOL- y h 2 6 4\Z$>Z>t. I F I FOar7 h 

2 6 4^e^'J7$ns. 2fistijfnHK©*ft : 

ftt7D- $ijffll#^mi X h'J-A • t*y hOT-^ 

$n&*jSTsaasn*. f h • x h 

U-AA^»^t7 h(i7 ,| j7x7^^n. MBUF 
1 8 8 SfcttTBUF 1 9 0i>5O#*t5/ MiX^> 
30 • A'-TTXlCieCT I f3- h* • h 2 6 2 $ril 

LT^a^tl, *^^#XP-^4f7ji«i^W{C^$n 
iEU<a^ h'J-A^ty HAH F I FOa 
-7h2 6 4*^6^ U7Sn*. 
[0 0 5 8] IFlFOaz7h2 6 4^e,jEK?5;H 

x hu-A#^7j^'j7$nfci:#, 2mm<D&mig 

I F I FOa^7 h2 6 4 (Cglo Tt^T. 

ftWcD^^^^^p-^-fe^ Mc-en«i^o*##€r 

XP— ^.tlT^tt^t, S27vhU-A- t*-y 

hCDT— ^A5WHfc#^t7 Y<r>9—tfy V • 7 Kl^X 
40 &7K1/X • Uv'X^'Oft^JjCDgBJiJUyp^- 

-5. Hfn©l^t), *tt#t7D-^^-C^5 
JfcO^-fey htt I • P-n-y h 2 6 2 ^riiLT 

»«r*Hi*«pI*Hcft*. LfcAbT, XhU-A- 

Mv b&biffriiLT&m-tzt. l^y^ • 9-?y 

V ■ 7 h*U-X£ff-£-r3Bto<D7c«)K, ^^>^ 
so 1 F I FOa- 7 h 2 6 44IlTlit5rt 
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[0 0 5 9] **tf ^vx? • i/^**6*Bi: 
?iJ7T& ©-?«&<> IFIFO«»ai?yi?-a- 
-y h 2 7 2ttl F I FOa-<> h 2 6 4 ©MITTS'??; 
^ • WvX^©fMfl$UvX?KAoTU5W$t*'y h • 

— > 3 >«7-f >3 3 6»;2idi*n*iw*pm#-rpcD 

i; 7 {; • az-v H 2 7 0 l;it)TTO$n5. -?7,9M 
^1/^^2 0 2, 2 1 0, 2 1 8, 226©&*©A 
^jttWU2 3 0£iILT I F I FOWay-yf • '« 
a-y H2 7 2#£«fc7*-fcX"r*::£**'r**. » 

fl,yx^2 0 2 < 2 1 0, 2 1 8, 2 2 6^CDf-vh 
14 I F I FOl-y h 2 6 4 tCt-Sx— 9 ' b ■ * 
^l/— >3><hMffbT, *fctt»AUTI F I FOftfl 

h2 7 2\zX^X±.y h-r^-tA^oi^T* 
5. £©««££?). I EU 1 0 4ffl^<l/->3 
#H*|IC. ^-t-y h*-?^^ • 2 0 0. 2 0 

8,2 1 6, 2 2 4 *f Jfrt Sttrft 

mWk^^VmVi/7s^2d2. 2 10. 2 18, 2 20 

2 6 (cStriitr^ t^T^S. 

[0 0 6 0] JR&SC, ««*J«t^««^^ 2 3 0 ±©i6 

mommy* >«i f i Foa-y h 2 6 40 1 f i f 

0*'*l'—>a>*' i H&lzL* I FIFOS' 

7 hteSflflf^ >3 3 6$IHPCny7^ ■ 
h 2 7 0*6Hl*Snfc->7 HR*IW»e^*SWT I 
F I FOa-7 h 2 6 4lC<i;-?Tff^n-5. IFIFO 

1^-^7,^2 0 0, 2 0 8, 2 1 6, 2 2 4^ttffl?IiE 

tt*«^*7-f>3 1 6^IftlT7'U7x 30 
y^ftfj^a-^ h 2 6 6l:loT7' , J7ii'f • Ay 7 
T 2 6 OJ9>&&0K34rfH:7 h^KSI-f *Ct€:S# 
T5. *«tf h*t|ESI3n*t, SB^J 2 6 81*1©*^ 
f -S>*2!ik'-v h^U-k-v h£ti3. 
[0 0 6 1 ] C) lFU/IEUW-f>^7i-X 
IFU102ilEU104 <t£ilg.£fWfflK 

xu^]ffli;u 1 2 6tc«toT»w$n^><, z.<Dumn7, 

1 2 6«PCay-y^ • 1-7 h 2 7 0 lc«^£n, It 
^f>3 4 0*S6bT}S-r-tlCJ:0, IFU102IJ 

>2 9 2gStDy'^ • -3---y ^2 7 o^jt^n 
o±Ki£msn*£. i eui 0 4«ssffMic^ff$n 

«, W0»*«f*5-f >3 4 1 SfflUT-^OtOSn 
4. 1 EU1 0 4*«PCDi>y* ■ ^--y H2 7 OtCct 
oTWWf^nfcWOa*-!*— ■ ^-fXOTKUT, so 
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IC&4£, I EUl 0 4tt5'f>3 4 0±©tlDa*S 
««R»!f»fi*t£ffJrr*. I FU 1 0 2KJ;oT:/>J 

[0 0 6 2] IFIFO«0 (IFIFO RD) U 

fflifi^ni eu i o 4*^di73$n, ifcurovxi' ■ 

4. r©ifflWi*l££tt£<t, PCD-^M^h 
2 7 0HIFI FOa^7h2 6 4 T I F I FO->7 h 
• ^U-->3 >^^-r^<fce>IC I F I FOMHa-? 
y 9 • zl- h 2 7 2 lCji^-t"£o 

[0 0 6 3] pc'f >^u^>hS*t-y--fXffl (PC 
inc/size) \-mn=7< >344±icmmsn 

-f X*«»t!E«r"r * J: 5 K P C □ 'J v 9 • ^- y h 2 7 
ocffi^t*. ini:«kt)PCDy-^-a-yh27 

rtHfT#^(DD'7— ->3 ^SIESSCj&LitffiBftC^ffX 
□ ^7A-*7>^ (DPC) -£*§jrt£ 

[0 0 6 4] 9~fv h • 7 K- U7. (TARGET A 
DDR) tt7FU* • 5'f>3 4 6t«ilTPCay 
- y /7 • n.--y h 2 7 0 K:jg$*l£o Z.<f>9—fvV'7 
H I EU 1 0 4 OTUv'X^ -77^ )H:I7n h7£ 

HU7,^H-»T-&fe«t>tC I EU 1 0 4©^l/-^3> 

[0 0 6 5] $«:7n-*S* (CF RESULT) U 
Wmmt&l&y-I > 3 4 8 £&Et3bT, PCO-7'^' 
azyh 2 7 0A.Sf,nx, ?H£«SanT^**ff : tt 

>^t;i«fc£ *>©&©*>> 7^ >^K:,fce>&^ *>©&©*> 

ssuTH5. zmommm^\zm^T. pcd-; 

.^•a-7h2 7 0lt *#frr#7n— *^©*fr© 
ijiS^tbT, 7*U7i7f • ^y7r 2 6 0 £ I F I F 
0=L—y h 2 6 4 iCS^tlTV^^^-t-y h©«!£ft«:4r 

[0 0 6 6] »r»<0*»© 1 EU^'J^ — >Sf&JWI*f 
(lEUU^-» **ftS»7-f >3 5 o±*siffl*n 
T, 1 EU 1 0 4lC<fcoT£3ffr^7l^T£nfc;i<h£ 

i fu i o 2 KaftTs. ^tie>©^tr«, Xd->— 

© U 9 - «A- h* 9 x 7*J 0 ii^S)W- 
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h U-AlCftLTfft^T'xyT- • ->a >£WH8 

ne.cD(i^sr i eu i o 4^<bta-rz\tiz^o. yxf 

Al 0 O0IEW&^U-->3 >£$8T3;i<hjJ<T-i* 

[0 0 6 7] M^^HfTPCT (51 I F_PC) 

-;U3 5 2£*lfi3LT I EU1 0 4-xjM£ 
n*. d©7 h'U-7-ffl (DPC) I1IEU1 0 4tCj;o 
T^fT£ft-5IE«&ift"££J§£LT^-2>„ ^JO, IE 
U 1 0 4rtigl?£© I F_PC7 KU-7.£j§i®L7cift^£ 

<t#i&g&|J#lCD%£lC#bT7-*7^^ 10 0$: 

mmzfflmT&rzibiz&ftznTutj.vniitj.zti.i,*. 
&m®2> z.£wsim-c»zt i e u i o a tiwmT* 

<h. PC I nc/S i z ef^I FU1 02l;Ib 
ft, SPB#(C^&© I F_PC7 HUXttfcRlftan*. 

[0 0 6 8] lilC, T bUX&£WXJ3fa7 : -t> • /I 
X 3 5 4fcM$»l^X:*©^-*£gjiT£fc#<Z)*>© 
rOr-^lil EU1 0 4l;i-3TI FU1 0 

U-v'X^©^— Plt-l&LiZ I FU 1 0 2;W£fflT-#.5<fc 

•5tc i eu i o 4 icjc^to- b*£n, s^^tatms 

[0069] D) PCDy 7 ^' J." >;/ K ©Piffl 
P cmW3-- y h 3 6 2, SiJ0^**!lPa.--> h 3 6 
3, yj7iyf PCaiar>> h 3 6 4i5<fcrjC|£fTP 
C$iJHn.--y h 3 6 6 Sr-^tyPCPv 5 ^^ • 3." >y h 2 
7 0 CDpiif 012121 3 (C^nTU-S. 
[0 0 7 0] PCm'ffl=L—v h3 6 2tt-f ^7i- X 
• 1 2 6 ^iiLTyU^x^^SiJ^J.-^ h 2 6 
6, I F I ¥OUnuVyi7 - ZL-y b 2 7 2, iScfctf 
I EU 1 0 4*»6fW»«^*SWT. y>J7x7fl3J: 
tXHfTPC$iJ«o.--y h3 6 4, 3 6 6 (C^bT^-Y 5 
^WHSfrS. «0ii*MWa=y h 3 6 3 «7"'J 7 
x-vJ- - byy7- 7 Y-V7, • *7±y h^mVT^t 

fcfflS-f*. 7" l J7i7?PCOTaz7h'3 6 4(J, 

-<Dtztb<DV?-> • 7 Hl/7vSXh7tl>^i^ 
T, 7" l J7iv?'Ay77l 8 8, 1 9 0, 1 9 2$ 

u-#— h-r-5^*e>»c^^cC7'Dy7A • A^^izygs 

fC. 7''J7i-;fPCa»a-.; h 3 6 4«#|JI7 h'U 
X • A** • >3 2 4±CDCCU PADDER7K 
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V7.b.T VVXy^yZ 2 6±CDVMU VMADDR 

tzmmrz. ■yuy^y^pcmm^--y 

F3 6 4 lilffi^yij 7x7f P CiSSJ Kl/Xl^ 
[0 0 7 1 ] yj 7i^f • :*^-->3 >Ji-»K:« 

m^>3 1 6±$Him$nfc$ijiai(i^$aLTi f i 

FO$iJWPv->^7 • P.-<> F2 7 2lCJ:-pT^^Sn 
*. -nSrgttT. PC$iJffllrL--v H 3 6 2ttl»<"3*» 

•J 7i-^PCaiaz 7 hSr*jf^^*T7 Fl/7. • 5 
-f>3 2 4, 3 2 6±l:PADDR7Kl/Xt> £>SIC 
«DTVMADDR7HI/X$Mt§ 0 «7J«0A^4 
£T"©-< >£'J;*> F{f-%fc$ffi7'f>3 7 4±t32iai 
$n-2>4I-&fc &375^ ^n«PC$iJWOL- y h 3 6 2^ 
gH££>:/U 7i7f • 7 Hl/X75^e.^-fe-> h©7i 7 

20 i>\ \Z£-oT&tl£2,. iSlcaft©7 , U7i7f -7H 
1/7PF_PC^AX3 7 0±fc2!ffi;*ft, ^frPCtt 
fSpn.- y K 3 6 6^^$n-2> 0 
[0 0 7 2] SiUi7" l j7i7f • 7 KU7lil>0*> 

3 5 2Mf£Ti£fTP C$iJPrL-->r ^ 3 6 6^6i£liS£n 
TcgHiCDI F_PC7K1/X1?*4. ^aWllH. I F 
_PC7 FI/X*6tt"J^-> • 7 KUXW#e,n. £ 

mtltztg. 7"07^y^P Cffl'fflZL-y hlCioT* 
so iTiffl^n^feiDTS?,. I F_PC7 Kl/Xli, i 
ti6©^^*Sn-5fclXC :/U 7i7f PC9J«a- 
y h 3 6 4f*WUzSX?\ZX h72tlZ>* C0<t^HL 
X, PCfflW3L-y h 3 6 2fi$iJ»7-f>3 5 0$iiL 
T I EU'J^->(|^S^fcit, 7"'J7i7fPC 
fM^ZL-y h 3 6 4f«g©'J^-> • 7 KkT, • l/v'X^ 

A$S^T?> 0 
[0 0 7 3] 7"U7x7f • 7Kl/7xOfep-^OV- 
io 7,itm^PCm'M=L— y h 3 6 6^e»tBJ*^— y y h • 
7YV7.- )\7, 3 8 2 bT, *S HJi I E U 1 0 

4*^|fi^^— fy h • 7K1/X -/U3 4 6 L 

Tjiai^nfc^-y*-> h • 7h*i/xttts.§. 

y •> h • 7 H U7. tit. nftPCMffll.- 7h3 6 6l; 
J:oT-B«(clt®T'^^7 «^-y y 
H-7K1/7I1 inf,©^7 h • 7 KU-xaM E 
UUyX^ • 7 y ^ MzX-z>X^^—^\z^M-t^>(B 
X\ I EU1 0 4lc4(fi$-a-4i8JB*t*4. ^— y y J, 
• 7 H U7.«^-y-7 h-7Kl/7- A*7. 3 8 4Sriio 
so T7"'J7x7fPCWa-7 h 3 6 4^i£<E>tl. 7°V 
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^ >hWI fa-K-a-yh2 6 2A^/U3 

[0 0 7 4] yj7iyfl£S7H^Ot)5 1^fl>V 

• 7H1/X-/U3 5 2' tt. mi£<D I F_P Cffl (D 
PC) £7 r 'J7'x-y3 1 PC$OTnn-y F 3 6 4 'MESH" 

[0 0 7 51 i«7H^». 10 
-AS^J7x-vft5fc*i:Sf«i^n5 t PC$Wn 

-, yh3 6 2H #«-r*tiD&**fctt h 7 >y 7$as 
^-^^sfctttj-^-^^^fTsnst, i eu 1 

ft!l75, PCa^7h3 6 2ll7^>3 7 
2±OPFPClf©-3*il^' iS.fctfv'f >3 5 

TPCa ->^. a" -y F 2 7 0l:i57 ,| J7i^5 L • 

[0 0 7 6] y'J7x7fSS7K^^O 

^^.^3 5 47*4. IEU10 4K«fco 

fc^-X • 7 H t Lt;U 3 5 4 5*14 

l / T7 l J7x7fPCll»^'> F 3 6 4-M£j£2n 
s ^_^.7Kl/Xtth7y7'7H^-r-7* 
;u! Mh5y7-f-^. *<fc^-7-7ny- 

3. /U3 5 4S1UT. 7'J7x-^^PCW 
a -^3 6 4, 3 6 6ftOl'^0*<*K»«4 

U 1 0 4SIbTi5Llt?>-i:^XS 1 5. 

[0 0 7 7] ifrP CMfP3.= y F 3 6 6 B, P CWW 
any F3 6 2©M»£S»*-C, I F_P C7 F 

C*V»T. »rPCftiOTnn-yF 3 6 6«, PCMWa. 
a>y F3 6 2*^ExPCttfP5-f >3 7 8*«*bT 
^6nT*fcM»fi^t. WW 7^ >3 8 Ofc^E&bT 
ssn-csfc-f ><7 'J * > F/lM XWIflW**** 
T IF_PC7F^*Mt4. tn^CifHB^ 
ttkc. 7^f>3 4 2ig*-r'3i^nT#fcI F I FOK 
tt0M1W»£I EU1 0 4*&«»5-f>3 4 4«6 

1) PFiJct^Ex PCW/f-^ • nn-y F©ffMffl 



04te7U7xy^43<fcO^fTPCfWnn-y F 3 6 
4, 3 6 6fflffl7ay*HT»5. ^tl^Wnn-y h 

tt. PFPC«fP7-(>3 7 2. ExPCM»7-f >3 
7 8fc<t^>f l J/>^]ffll7'f>3 7 4 > 3 8 05 
jiLTP Cf&lffiinny F 3 6 2 (CtoTff^tl*. Ift93 

[0 0 7 8] 7U 7xy?-P CBHa-y h 3 6 4©«P 
tift5fe©tt7'U7xyf--feWi'^ (PF_PC_ 
SEL) 3 9 0X*0. JinttiR^'J^xy^RfflTl 4 
L.XCD4-*-fel/i7^tbTiJ)^T^. ^©i7'J7xy 
^ • 7 Fl/7S7U7i-vf • tU?^39 0*»6Hi* 
AT. 3 9 2 5I-3T^>i"J/>^ - any h3 9 4^ 
g^tlT. *co7'J7'x-y7- • 7 Fl/X££firt5. C 
©*©7'J7i7f • 7 F U'T.li'f >^ 'J J* >^tB2jM 
7,3 9 eeotl^^MBUF PFnPC39 
8. TBUF PFnPC4 0 0, MMBUF P 
F n PC4 0 2CDM^JiH^J^jH^tl?>. cn^CU^ 
^398, 400. 402 tt^WKtt*©**^^ 7 
x7 f •7HW7S7h7bT^. #f69J©»3i* 
% 01 IC «t n «»J * CD •/ < J 7 x -y * ■ 7 F V 7. *» M B U F 
18 8, TBUF19 0i3.t«EBUF19 2i:«^ 
nt^5. MBUF. TBUFSitfEBUP PFn 
PCU-77^3 9 8, 4 0 0, 4 0 2 K7. F72nfc7 
, U7iyf -7H l/X«7 H1/7-A74 0 4. 4 0 
8, 4 1 0^7"'J7x-y^--fel^*3 9 0^«^n 
5. UfctfoT, PCMIPazyh3 6 2tt^J7x7 
f .1,^X^3 9 8, 4 0 0, 4 0 2©SIJC0 1-P57 r 'j 

T7 >J 7 x -y ^<*K? 7, F 'J - A©BPB$9) 0 

*3 9 4KefcoTM>*'J*>FSnSt, *-©ffi**7 
iJ7iyf - 7KI/73 9 8, 4 0 0, 4 0 2©5l3i£ 

2 fcjRSnT^***. c©B5«ttV»<0*»0»*7 FW 
7.57. hT-TSfcfecDfeCDT-*^). |/^^-7D'y? 
4 1 2lih7-y7- 'J*-> • 7Fl^7 • 7* 
D ->_S^<(Kr'J*-> • 7FU7 • 1^7.** 7D-> 
-ytWf^ 7/Vy^ • • • 7 FP7 

•1/^7,^, Yvv-f' JI/-^> • ^7,/Vy^ • x- 
7> • ^—7. • 7 HUT. • Uv7n^, S&TfiMMhyy 

so ntlr>4. PCtt»anyh 3 6 2©ttflS:SttT. Z. 
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n*><DV5> — > • 7 HUT • UyX^ii7U3 5 2 ' £ 
ilLT^I F_P CM'fxT HUTSrgttAn^Ct^T 
€ffc. l/y7^ • :7*P-y:7 4 1 2|*|(7)U^->*3J;rjC^ 
-7. • 7 Kl/X • UvTiSMCT H7£tUt7 HUTffitt 

I EU 1 0 4^£ffi&LTM^S*T5d<h7!/*T"£-S>. 
kyX^A'IK^n, ffi;W#£jcU^T;$- • 7 H UTi5<i: 
Tfr — ? ' A* 7. 3 54 LTifteiiStt-S. 

CO 0 7 9] ftWV-z/T.i? • -Jay? 4 1 2j*J<E>-fcUv* 
^liPC$iJia-7 H3 6 2IC0;-pT^JW$n. Uy*X 
^ • :7*P>y7 4 1 2CD1^> J 7.^IC7> H724"l*:7 HUT. io 
£4#&Uv 5 T^ , ii7jAT4 1 6±Ki2£tiiLT7''j7x-y 
^ . tUi'^ 3 9 O'xirrct^T^. U^->-7 
HUT»iit^(C^'jTji-y^- O^jg^n 
•5. ^— T • 7 HUT.fflttSHDi2s*$y||a-y h 3 6 3 

frc,mo&?>-*ytv b ■ a*t3 7 3iH*TMenT^ 

Mt^^n^.. V— 7A^;U3 7 3 ' 

HUT«, iL^yU7xyf^x HU-ACDS3W7 
HUT£LT{£ffl$n, ^E-CD$>t-f U^>^ 3 9 4 
i7*U • 3 9 8. 4 0 0. 4 0 2 CD 1 20 

o£iI37 H UT©-f b • )l—7$:mft-TZ> 

[0 0 8 0] 7"U 7x->^ • "trU^S 9 O^M^nS 
7 HUTCOfc? Tte. ^-y-y H • 7 HU-T 

• U:xT^ • 7Uy9 4 1 4F*9WU->'T^gB^JT'$)-5„ 
^07i?4 1 4rtC0^-y-y h • U^T^IC'd^fil^iS 
WC<fcn# S-pCDitiftWT^U? 1 • 9—fy b - 7 HU 
T^T H 7 c^tl-So ^n^>©8-3CD|BttDy— -> 3 

I F I FOJ.Z7 H 2 6 4C9ST&C02^T^ • U:/T 
^216. 2 2 4 8 OCOjiteWtC^ff 30 

^t^Otf-ScDTr, 5—?y b • 1/yX^ • 7*P-y^ 
4 1 4tt^«)H-ff$n7c^-y-y H • 7HUT&TH7 
LTi5<©T. TBUF19 0i£IlT^-^7h^ 
T H ' J - A £ y J 7 x y ^ T -5 ft lz m m T Z> <D £ & fc 
1*Z>Z\tfrT'%Z>. PC$iJP^---y H 3 6 21$5> 

—*fv Hfft^T H U-ACOyj Tx-y^$:fiP»#lr^T 

t. 9—V*/b • 7 HUTte^-y-'-y h • UiyT:? . ^ 40 
P-y 7 4 1 4#>£7 HUT • /N'T 4 1 8 Sri&liiUTT'U 

3 9 4ICfc-?T-f >7U;*>H2ft7c£><h, 7HUT& 
TBUF PFnPC4 0 O^MSnTT H7^n, ^ 
-fy h#^hU-A$*tT7U7x7ft2>^ 
U-i>3 >Tfffl^n5. m^y^yj-^^^-fy 

HfMrT H 'J-AKStn-Sxh. -?-<D 2#BCD^7 >^CD 
*-y«y H • 7 HUT**ft3IE£n. mtiXD&PrttZy-? 
>^^7j^^$nxftffl$n-&^T(7)p B ^ iJ'-v-'-y H 
• Uv*T;?K?"iJ4 1 4ldT b7^nxi^„ so 



[0 0 8 1 ] ^-y-* v h • UvT* • fUyy 4 1 4 (C 
T H7$nfcttST^fe7c5'-v-*-y H • 7 HUTWJlfT 
P CfMPP.- «y h 3 6 6 rtCDrS'-y y b • 7 H UTftlS 
n.-.y h^f,7 HUT • 5-1* > 3 8 2£ijgfi3LT, £3 
WJI EUI 0 4frt>mtt?-'r'y b • 7 HUT • AT 
3 4 6£i!Ei3L-a£j££n£. 

[0 0 8 2] 7 p 'j7x-y3 1 PF_PC-trU7^3 9 0 5r 
ii^Te^^n^7 HUTffi«. 5S£&3 2 fc'y H(g3g 
7 H UTffiT&S. ^— v • it-f T'«*^B^cD^jl3IJg 

y-ty b ■ 7 H UTffl [13:0] ItfcfJSLT^S. b 
f:*bT. I7ij7x7fEK->'- 7 HUT (2 
7:14] (C^-fb^ttn^VMU^-^cD^^^M 
T"&£. 7 ,| j7i7f • -tUi7^3 9 0rt<D3>A|/- 
^«^©Ct$:^(U-r-5 0 VMUfM*fl^ (VMX 
LAT) it. -r>7U^>H^-> ! ^^^ATfTfe 
tlfe^, $<WCD7P— ^S'JCO^— -y • 7Hl/7'\77> 
^b7c7c*t'. {S^.^-v' • 7 HUTA^kbTci^. 
7-f>3 7 2' <&S*bTPC$iJS90L--y h 3 6 
en^. •ffiTj. PC$)J?a|)ZL-^ h 3 6 2tt^-f >3 2 4 
±CDCCU P ADDRCOS^IC. VM VADDR7 
HUT£A-y77 • P-X-y h4 2 0*65^ >3 2 6± 

3 2 8. 3 3 OilC^ltbUT. VMUfiiB^- ^ 

^gTS^S^B. myOM^-i? • 7 H UT [3 1 : 1 
4] «/N*T 1 2 2±CDVMUP.~ -y H 1 0 8 com^jfiijco 

[0 0 8 3] /N'T 3 7 0 ±lrj@ltli$n7c:{S;®7 HUTte 
-i >W *ybm®v-i >3 7 4^biie»nT^^:ff^ 
SrSttT, -f >^U^>^3 9 4tCioT-r>^U^> 
b$*l-5o -f >^7 U^>^ 3 9 4ti. ^CD^^-fe-y HS: 
^Wr-5>7c*lC, ^t7^«tl (4^£7ctel 
6AWH) tm-i *>b-tZ>. CCUa~7M 

0 6^m2tl2>-7°>)y x.y? • 7 HUTC7)Tfir4 t'-y h 
tt-tfPtr^CoTl/^. b7c^oT. ft|7JC7)7'7>5 1 • ^ 
-y-y h^-fe-y Hrtco^.c73^-y-y h • 7 HUT^ 

Ld^L7 HUT(DTte4 My b\tV Cfflffl^—y b 
3 6 2^il£n-5(7)T\ ft?7jcr)7'7>^^-cDPy— -> 
a I FU 1 0 2*WJt5^t#T?5. iS'-y-y 
h • 7 H UTCDT{5it*>y h [3 : 2 ] £ 2 fc* -y h • )^y 
77 • 7 HUTibTjgbT. IJI^ibt^nT^ao 
^-y«y h^-fe-y H*^^fT-r^*#iEL^ft|i!)(D^ 

A. ^T h 'J-A©cp©«?)!Jco#JiS^^-t 

•y h • 7 HUTCD«?TJcr»7' l J 7x y fc Vfifrtl 
2>, #^-t-y b<DmV](D^<D7 H UTi^^ir-y h^r 
7'J7i7f-r51l:i5Effl$ft|,7'U7i75 : - • 7 HU 
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[0 0 8 4] B4fcSUfc*fll:/ny*<D»D©a5#tt 
Mil PCf&\ffl3-~V b3 6 *5S0i© 
JfilHSStfJI^nWU ^frPCfelfflia- y h 3 6 6«ffl 

^ (DPC SEL) 4 3 0T»?>. ^frfcUf* 4 
3 0*^7H1/X-;U3 5 2' ±fcW**tl*7 HP 
X«7-*7^^ 1 0 0<D^fiE<Z>2lfT7 H V7. (DP io 
C) £<D2Sfr7 KW7.«jf)a»J---y K434A 

m^n*. 5'f>3 8o±c8ifianfc'f>i"J/>h 

/-tf-f XftJWf 1 4 iT©ff'f D h 
tt^Jt^bT4oO, i©itt»»azvh4 3 4l:J:o 
T-feU^^4 3 0* i 6»»&7KUX»Cl)nA.6tl*. JP» 
S4 3 2*?!il*7yfii^frt5fcyi:, -f U 
>l>hSnfc*«>*ff7H U***7 KkX -7-f>43 
6$riSTia«IC^fir-tl/^^4 3 OtCjg$n< 'A<D^ 

[0 0 8 5] «JJ»Hff7KUXt-tO«©^T©«fU^ 20 
X HJ-A • 7 HU^B. 7HI/77'f>4 4 06»ft 
LTMXK'J-A • l/i- 7 ** • f M3 8 
n*. «XMJ-A • l^5?X* • a-7h4 3 8U7'U 
7x-yf •■trl/^^ 3 9 0A^PFPC7Hl'X' AX 
3 7 0$r^iL-T2ie»nT#fcSibV^7' l J7x-7^ ■ 
7 b'l/X^SJgtCT h'U-7. • /U4 4 0 KSEf H £ 1>, 
fgTffiffl-r-Sfci^lCT. h7bTi3< CtfeT#-5<, OS 
0. 7*U7x7fPCSPl-7 H3"6 4*»*UV»«a 

Stb^Xh'J-A-7HWX«rrXhU-A- U 30 
i?X:? • h4 3 8!CJ:oT— B^MttX h7£tl 

ff7 |«^**fr**X h'J-A*BMftbfcHfP7n-* 

HJ-A • 7FU-X**fX HJ-A ■ l/y^?4 3 8 K 
g^T43<. grXhU-A-7Fl'Xtt-*<D»i*r7.h- 
U-A • l^** • h4 3 8*^Hl*StlT, M 

'fi±:U9?4 3 O'v.Sie.n. 3W*^Xh'J-A|*30^ff 
7h*^X£S£5£LT£j£T3£££M#rf -5. "o 

[0 0 8 6] *56W©»a*16«HC *rX h U - 
A • V S J7,9 • rL--y h4 3 8 « 2 OOSfflX D-#^ 
5>—/fy h • 7 H WSA»;77 'J >7T -5^^2:41 A 
T^S. riXh'J-A- 7h*U7.>£fiPB#lC^0tti-r-<t 
tr«tO, »£fT&l^tftt<*fTPClW»a=-;/ h 3 6 
6 €rSHfT7 H \s7.n<D£.l£frZ%i2zff7 F UX • 7. h 

[0 0 8 7] Itt'l F_PCtl/^^ ( I F_PC_ 
SEL) 4 4 2tt«*Wfc«I FPC7 KU7.*7FU 
X • A'7 3 5 2±tCiHUltT I EU 1 0 4^jM-5fc«>W so 



• 

t>05T»*. I F_PC-fel'£*4 4 2^©X2J«fSfT 
■fe U£ *4 3 0 ifcttrrT. h U -A • UvX? • ^---^ 
F4 3 8 7cffl7j7FU'7T;&5. 

IF_PCtU?^44 2HPClfflaZ7M6 

^7 Fl/7£g#-f-5. LA>U Sr^Xh'J— Aco 
&fTMJfc©fc*fcttJflan<&*HRS7 FUX^SJD©*. 

• l/yXi' • h4 3 8#*&®9&bfc7 HUT. 5: 

/V1V17.LT. ;W4 4 0i4Tlj«l:lF_PCtU 
^^4 4 2^ino. 911 F_PCS?fi ; 7FU'7£L-Tft 

[0 0 8 8] ^ffPC$iIfflla-7h3 6 6H 4t«ffi 
• $r— y y h • 7 HUX$rH-S-r^^$rll 
*.TV>*. S*fT,67Fl'7i:#r7h'J-A • 1^7* 
■ aZ7h4 3 8A^I#fc7Hl^7xll A'7 
3 5 2 ', 4 4 0 ^SSfiLT$iI«7D- - tl/^? (C 
F_PC) 4 4 6lx3SStl5>. PC$tJ^rL- 
-7 h 3 6 2 IWSft*«ttfejtoT^-y? h • 7 F U 
X ft* (OS £ ft 3 IE*fc *D W 7 H V 7 £ m^R-T 4££A* 

[0 0 8 9 ] rOfilWTh'l/X, ^-77 HU 

7«7 F • ;U4 5 4SriS6LT^— y -v F • 7 F 
1/7.ALU4 5 0^ie>n5. 9—tf*j FALU4 5 0 

- 7 h 4 5 2i^/U4 5 8i^fiTj*t>tlT< fflM 

75>^^^«. 7-^t-^^^ i o o <DWM%mm\z 

firft^OL- -y h4 5 2ttIf3-H h<0^-^5 
>Hli57JA*X3 1 8^£«3#T*#;fc:*^5>K£&<it£ 
SttBt-S. *7t7h- Uv J X^ffl«7-f>4 

5 6%mmVT9-7y b • 7KI/XALU4 5 
&n*. t7t7 h • l/yX?4 4 88PC$ll»aa7 
h3 6 2*^ffl»7'f>3 7 8' £liUt7t7 h 

>4"5 4±?:jie)n-5^— 7. • 7 b\s7>fr*>W&?—? 
v b • 7 KWX*H-jrr« >^#*©7 K 
h'UX • *7t7 htcSo*^TPC$<Jfflln- 
= y h3 6 2lC«fcoT*iJ»r£n5. -3*0, PC$iJP3. 
- 7 h 3 6 2(t I F I YOV(®Ui>y>J • h 2 

7 2 $r$iJPT-5-i:tCj;oT. Jg#ifT,&7 H UX©^ 

(CP_PClc«fc-pT®^$nfe) tlr^-F-az 
y h 2 6 2tC«t-pTSffi5aS*<D. foTPCOy^ 

• h2 7 0K£oTSa3#©f!H*£#8fiLT^5 

[0 0 9 0] fflH9-fv b •7bisXtt?- J ?y b • 
7 F1/XALU4 5 OJCioTitS^n^i:, ^CO^- 
h • 7 H V7,\t.7 • /N*7> 3 8 2 *f 
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mtZ>*-7v F • Vi?7,*P 4 1 4IC*^ii*n^. 
[0 0 9 1 ] 2) PC$iJP7 )VzS^Xlx<DUm 
1. /-T^T.h'J-AroMliMBUF PFnP 
C 

1. 1 *©^-f>-7P-^U7i7f^©7Kl/ 
7&MBUF P F n PCiZT. F7£n-5 

i . 2 mm? a-tit<srft£^£Zte. 3 2 t*y i — r 

>i7^>^ttMBUF PFn PCICAoTli-57 K 

i^7<i£#7' | j:7x-;/^ • iM^ucrttc i 6A-r f 
(x i 6) fittnns-rs «o 
i. 3 m&ttmwyn— i fn-K^n^t, 

•f-?li777->i^n, MBUF PFnPCtli 
F • ViS7.i? • F, PF_PCtl/^i> 

U-A • 7 FU775*n-F£n3. £tLI^7 Fl/7te38t 
7. F «J— A • U-v'T.^lC&T. F7£nS 
1. 3. 1 ffl^^^fF$fJ«7P-CD^-y-y h • 7 F 
P7« I FUrt^ft LTt^Uv'X^ • 7*— ^^xfcftj 
l7D-^<ff©^l;»nfct'<7> F • 7-^6 I 20 

Fuiuotitisns 

1. 3. 2 &ttm&ftfflW7a-(D?->ry F • 7 F 

1. 3. 2. 1 ^7*U7i7^- *Hr-i 9M%m$7 
VV7.%m7U-$>^\zn\s-Z9->Tv F • 7 YV7fr 

n- • 7"'J 7 x 7 f ^^ffl 7 K 1/7 /U 5 tit, 
$—ff v F • 7 F V7 • V-J7.9 • y F, PF_P 

i^WlCMBUF P F n P C(CX F7$n. y^iy 

2. 7°Dy— /tft^h'J-A©®!: EBUF P 
F n PC 

2. 1 7'n->--^^^^(i^'f >Sfc«^5>^ • 9 
-V7 FtfH*7 F U-A(DtT7'U 7x7f^n?i. * 
-yy F • XMJ-A<5tT7i7?3nfc^li^# 40 
# €? Mm 7 x y Stl. 7*Py-yt 

MBUF^eiSWSTT'ny-^ • 7. F U-ACD 

^7 f u-Atanfc*ft##iw»7D-t«ia-r4iK 

l:TBUF*«ffltt5 

2. 1.1 7o>--:y^fft^te;7*D->— v^tfo-frT. F 
'J— A©«pf;:£^Tte&£&i^. tPSD, 7"n->-yt 
tft<frl;i*7 FLTtefcSfc^. 7"ny- i?v^^e> U 
^->T-5£, Hfrtai^^X F'J-AJCM-S. ^7 F 
SroJffi^T-5fe«>JC«, ^^FLfc7'ny-iJt^ so 



32 

£8iJ<D#ffl »J ^->M>gT*5. 7-*7-9 : 3 L *teZ\ 
oacD^^^B<I-9-#-FT^-5^, yn->-iy-v^ 

2. 1. 2 >tft<£7 F >J— At*ir»Ttt, 

TU57"D y-i?t^^ h U - AttJI 1 #<fft 7 Ftf> 

«7D-^t7 F#MBUF^6i££tt3£Tg§2£: 
ft#tM«7P-^t7 M:JiLxyj7i7f ^ 
Jk-f* 

2. 2 7"uy-7t^li ^^(Dinfflt— F • ^"^ 
7> F • 7^ — ^ H i L.T^inTt^ffi^7t 7 F 
tioT. 7"Py- ~J\ ■ )ls—?-><Dfflte7 Hl/X^ 

2. 2. 1 yD->-v-v#^^e>fi?,nfc^-7-b-y F 
ffittl FUl:i^f$nTl^7'Dy-yt • ^-7 • 7 
F UX (PBR) l/yX^ICAoTl^tt^^n 
•6. :0PBRl/yX^li Hil/ ^7^00^1*^^^ 
HfT^n^t, #f7 Fl/7*3«tO'7 : -^/'\*7«:iiL-T 

2. 3 7"Oy-y+WSn5t, ^CD^-Oift^ 
7 F'J-A I F_PC7 Fl/7«DPCU^-> • 7 F 
U-7 • Uv ! 7^tC7 F72*T., 7"nt7D-'Xf-^7v 
• l->*7^ (PSR) |*|©ya->— >?-frJSfT*ty F 
(procedure— in — progress bi 

t ) f$*is 

2. 4 7*Py-yt • 7 F D — ACQ|l|/t£}7 F 
PBRI/y7^ (7'Py-yt^^7>F-*7t 
y Fffi£*D*.T) fr*>PF_P C-i:U9 9^m>bn^ 
2. 5 7"Dy- • 7 F 'J— ACDgfl/67 Fl/7W\ 
#r7 F 'J— A - V-J79 • F i-f J 9 U ^ 

rai^fcsien. (x 1 6) arw-f >i"J*>F-r-§>. -r 

>£U*> F$n^7 F U71i-?-CD$><h E BUFPFn 
P C IC7 F 7 

2. 6 fflW7a — $><rtfrts.^t. 3 2k'7H--f>7 
rtlrEBUF P F n P ClCA-pT^-5 7 F U7fiS 

(x i 6) fe'ttnfi-r* 

2. 7 fc^ffrfflW^O-fc^aMT^-KSftSi:, 
7*7 >f^^«* i: l: 7 x 7 f $ nfciT®7* 'J 7 1 7 
7 • : T—i?lZ7 7y->3.-£tl. EBUF PFnPCt 
«3grL^ya->-^-v^7 F U —A • 7 FU7^n- 

F^n-& 

2. 7. 1 ffl^^#jWffll7D-^0^-yy F • 
7 F1^7« I FUtC^$nTli-5Uv ! 7^7"-^^6> 
£fflW7 0— ♦♦©Wilt— H • *^7>F • — ;i/ 
FrtlCAcTl^^-'<7> F • ?tfr<b I FUlCt 

2. 7. 2 I6*t«*^7'7>^0^-y-y F • 7 h*l/ 
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>y*X • V S J7>9W* I EUi:J:oTttf$n5i 
2 7 2 1 ^'J7i'yf-^^H^7 

t 8 ^D^t^^I^f^t^© 
7F^ttEBUFPFnPCl:Xh7$n^J7x'; 

^■ttl. 2A>£*tt'=>*' l 5 

w *7F^&w^ ft « (xie) tm 

BUF PFnPCl/y^^l^W 
3 ^>rt,^h'J-A©«l:TBUF PFn 

P C 

3 l .MBUF^^HJ-AOtOW®*** 5 ' 

T^7HU7ft6tfl EUlC^oTW^SnS 
3 2 r^7>^SrfT^mTXj 
3. 2. 1 77>^#*£*t7 FU*Kfrfc>n**£tt 

3 2 2 PF_PCt^?M >/7>J^>^<&^ 

Hl/7^TBUF PFnPCl:u-h't5 
3 2 3 J*? h«^MJ-^'J7x?f 30 

a nTTBUFK7.n6nfc*fcT*ffr*fc»lC I F 
IFOC86nS. iFIFOtTBUFAJ-mS 

3 ' 2 4 3 2f'vh-'f>^^>^ B ^' J71 
yf-W^^CTBUF PFnPCCA^W 

STFU-Xte* 1 6) fc*ttH»** 
3 2 5 Mfe**HJ-i»rt© 2 * B<0 * 

3. 2. 6 hrtO*frf*#^7>^« 

3. 2. 6. l 77>^©V-7.#7a->-v ! *jifT 
* £ >y h & WW* nfc EBUF A-fr-fe h T?» o tz £ 
^ (J MBUF STcttE BUF IcAoT^Sl^*^ 

•y VjxT-O 



3 2. 6. 2 :/0 5/-5>*iBfT*evh©tt«£* 
tjW, TBUF PFnPC<I£MBUF PFnP 

c * fc is e b u f Z> 
3. 2. 6. 3 7a jt?f<p£y hrottffiKS 

yiJ7xvf i bfcTBUF***MBUF*fc 
ttEBUF^feSIT^) 

3 2. 6. 4 2#SW^##77>5 L ^ < fr-fe-y h 
yhOttllCi^t. MBUF*fcttEBUF7-'J7 
3. 2. 6. 5 2S@«)*Mt7'7>f^* 5 lT 
y 7'3. 3. 

3. 2. 7 l»©*frtt*iWt» brol 1 ®**^* 

3. 2. 7. 1 ^-yyh^b'J-i*^^ 
-fey h<!:#^CD I F I FO£ I EUS77'r>xtS 
3. 2. 7. 2 MBUFSfcliEBUFyj7x^ 

3 3 r79>^jWffeftfcW'«-f 7*J ©*& : 
3. 3. 1 (M>*7"'J7xvf i l/TMBUFi:An« 

^t^ffih-rs. HfrtM" ******* 
3. 3. 1. 1 IfflO*tttfS**t9 KD+Ofcfr 
(##tWP7D-**3& f «»a:6tf^-'* , v h • 7 HUT. 

3. 3. 1. 2 *fflo*frf***4»-fey 

3 3 i. 3 2SB©^tyh©'t , «)*tt^ | l i ' 

2, *T'7'J7x7f * >3 >£#lhT* 

3. 3. 2 »IDOM#t7'7>fO?-y^ H * 7 
h'W^jJ<ftJ»Sn*t, TBUF PFnPCKO-F 

7i 7 fLTTBUFl:An^)Ct?:ritet^ 
7 h^t^«a-^n^ (UfctfoT. 7"7> 

3. 3. 3 ft*0©-fcy hfl^OfcfroSIWl^P-* 

3 3 3 1 77>f®V-X*5EBUF^b 
U - AtftS 1 7a ~>~7* Stfr* tf v V 
^Wi, MBUF*fc8EBUF*77«;->aU 

• ^hU-A*»6©**OI F I FOtl EU&7 
9 >y ->xt5 

3. 3. 3. 2 7ov— ^vitfT^t'-y h 
WWUfcaOlC, TBUF PFnPCffiSMBUF 
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PFnPCStlJEBUF'xem 

3. 3. 3. 3 yD^-^ + Jtff+ey hOft&fr* 

U F 3; jfc«E B U F 'Nteitf -5 

3. 3. 3. 4 :t"p->- yt Jtfr^tfy KOtt*A»6 

*iJWfl/fcaOK. MBUFSfcHEBUF^U7i7f 

3. 3. 4 *fcj©-fey hrtO*#ft*iW»7a-^ 

3. 3. 4. 1 ^— y y htft^TX MJ-A*5«D*^ 

-fey K©TBUF$;777->at?> 

3. 3. 4. 2 2#B©£#tt#:7*7>^M^I =r 

03ttJB30»6W»rUfcaOK:. MBUFifc(JEBUF7 P 

3. 3. 4. 3 2S@©^Mt7"7>f^)5Mf 

7 7"3. 4. l^iitr) 

4. 1 h^^ytt/A^JCtt^cOfcW^e^:^ 
4. 1. 1 A- h*?:n7»JD&#- 

4. i. i. i $mm w«5) rt»*/ttt 
4. i. i. 2 loTti^tL, mm?z> 

4. 1. 1. 3 ThSvZ (a*) **MTtf&JBfc: 

+»— exssw, ^a^-v^rfM^-is+jt-rs 

4. 1. 1. 4 fiJOii*-A>K7©BB^7 Hl/Xtth 

4. 1. 2 y7h'Ji7' h77^ 
4. 1. 2. 1 #|W|$ MSB) fg£fft^ 
4. 1. 2. 2 LT3lfT^tl-5y7 H7i7* 

4. 1. 2. 3 f-777" • A> H 5 ©MiS 7 h* U7. 
tt, TBRifcttFTBl/^^C^hTSnfc^ 

4. 1. 3 0!W 

4. 1. 3. 1 ^tBJtH/TMriW 
4. 1. 3. 2 ^©HffP#fC5!ia$n-5 

4. i. 3. 3 «n©te*»c«to. «ftsn&*^t 

4. 1. 3. 4 «nA>K70H)*fi7KU^tt, h7 
4. 2 h 7 7 X h ij - A • l/-> a >Bt 

4. 3 h7-7 7 p ^Si^-5 : ->^(DiiJ0iA^Pl*gh7 



h^^yti^T. f7L!4^t. mhy 

5 h777"#^h'J-ACH: xPC 
5.1 h77 7"4«infcfif : 

5. i. i 4tmwmo&?>-t)mz2>£> ^vtzmn 
5. i. 2 Rffl^m^eci^t, mK*mzLtz$}^ 
io 5. 2 h5y^*««iaanfct* 

5. 2. 1 #JD&#-te^it£n& 

5. 2. 2 ia©IF_PC7Kl/XttxPCh77 

:/ttffi'J*-> • 7 H 1/7 • l/^X^ICT. h7Sn?> 

5. 2. 3 IF_PC7h'UXt-e©StC7KL'X 

klSS I F I FOiMBUF7'J 7iyf • A*y 7?tt 

777-/aSn?i 

5. 2. 4 7H1/XI F_PCi, •e®S.t®7Hl/ 
XW^ff ^nfc^t, *©*^©e*ttIEU*>67 

20 5. 2. 5 MBUF PFnPCIC, h77^'A> 

5. 2. 5. 1 h7 77 r ©V- Xtt^SUv'X^SJC 

:5"f -/iC^DTTBR^fcteFTBU^X*^ Kl/X 

5. 2. 6 *m*js*:/»j 7i7«n, mismr) izmn 

-r^tzsbiz i f i FoicAn^ns 

5. 2. 7 h7 77'-;i'-? : >©^5f©abir(T 

30 5. 2. 7. 1 h777'ffli;i'-f>lixPC7Kl' 

5. 2. 8 b^-y:/ffo^£<Dy *->£!8fT-r-5;r 

5. 2. 8. 1 «WK-t-^UTV»fcWff4xPC7K 

io 5. 3 h5-y^^^e>(D'J^->75^ff$n7ci 
* : 

5. 3. 1 m9&frtfvIM\Z2ftZ 
5. 3. 2 ^P->-^^jtff«t«try h©tt»*>6Wi 
LfcttiOtC, xPC7^7,WCD#^bU-A 
■ l/v7x^MBUFSfcaEBUF PFnPClCMS 

7*'J 7i7W!-e07FUX*f,S?T^m. 
5. 3. 3 xPC7Kl/^i7h'J-A- kyXi- 
^IH I F PC UzSX? K«7C$n5„ 

[0 0 9 2] E) «oa*is«fctx«n<o«ia 

so 1) «g 
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htbT^JBrStlS. 
[0 0 9 3] #J9ii#-<t0W£« *HM^JTttS*Mt' io 
2 0©^-f^5. •f&fr-k, ^Xh'J- A©*© 

(f au 1 t) <Dmm\Z, *9IMI»T?tt*SfcttH#W- 
£H8BbTlbf£bT<^£av t>-f77*tfc«t7- 

— K'i'XTfJOii^-^'^^.^^SBf'JDi^*- (non-m 
askable interrupt) (NM I ) £|W| 

n^t, 7"at -yf • ^ >f n (fro 
zen) , T^T©h 7 y T^ffl 0&*£lit£n, 

it^o fc^rofJ 0 *tj&-f 5f>J 0 i^^A> H 5 c 
[0 0 9 4] HJW^ttt, ^XMJ-A0t©^ 

-toi«)VMU#j^*5. r^-HWli, #J 
Atfr^- yn-fe-y-y- 
©a^*Sl^^ (privilege level) I: 40 

(retire) 5n5i:t^©tti« 
b«fc? IZ^yi'aaft*. ^(D&t, ^-<Z>f*HrT3l£ 



[0 0 9 5] V7h7x7 • h?y7"#tttCF_DE 
T2 7 4 (0 2) CioTlf^-H-Xf-yt^Hl 

sn. yu7i7ftt^©ttc7' | j7x7f#'&fT^ 

(EBUFifdiMBUF) ST^tt^nS. CtltlHl 
Bt(C, -?-<D0iJ^«#^i:^O'l7?)nTfB&Sn. 

[0 0 9 6] 2) ^|Sl»«dO)i*- : DJi^te. 

>2 9 2 £i§LTP CD • XXy h 
2 7 0IC®fll^n^o 031^T<1:^1C, Z.tl^<Dy-( 
>BPCDy7? • XXy h2 7 0 rt£>»] 0 j&^P v V 
£ • ax y h 3 6 3 \Z'M%i-t2>tctt><D*><DX\ NM I y 
-f>. I RQ5-f >4o«fc^lffiCDtiJD^*-l/'<^ • 7-f 
> (LVD A^fioTM. NM I >«V7.^T 

tllJ. A-h'^XT • U-fe-y h£Bfc#*fl5ffi$te&#J9& 
*-e»*. I RQr-f >%>n«V-*fciej££b-CiS 
0 > nSBx AW H 7I7« o a** tog* b 

fcA^ajnr*. »a*i6«Ttt, n«A»&S£3n* 

*iJ0ji^-W'^;l' • 7-f> (LVD ±lCfiJD&*-#^ 
(0-31) ^SHU-rS. /^E'J • 17- • 7-f MiM 
CU 1 1 OCUc-dTT^tV ^-h (ffittfc) $tl, « 

7 h 3 6 3 tcasi-t^fcibiristt^nTv^. z\n<biz 
a. ^-fv/*^>^iiDa*, /t'JAffi* (i/ 

[0 0 9 7] ^raffl^Oii^-Ofi-^^T^SPW^ 

FOxTfiJOii^^^tM^^^nT^^. Z\tl<b 
(OVvyZf^(Dy—-^Mtmr)^^i^v^ • XX -7 
h 3 6 3Ki|§#attTH4. -«Ch5«;7"#W** 

[0098] #mmm9&%-<»~-otf%\K)&&ai?y t> 
• xx-y h 3 6 3 \zm%\2nzt. «doa*«»p^-xy 

h 3 6 3tefiJ0&3-g#£ I NT REQ/ ACK5-f 
>3 4 0 I EU 1 0 4^jia5-r-S>. *J 

Oix^$!jpxx-y h3 6 siayj yx.y^-m^±iM^ 

<&5-f>3 4 3 5:SSLTPC$fJffllxx<y h3 6 2^ji 
fib, PCiHa-y h3 6 2C*^S7''J7xy^t 
^dt^fplhS-^^. I EU 1 0 IVZ^CDtZW^fs^ 
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IT^5. Hfno«^fe. Hff PC$)Jfflln.- -/ h 3 6 
6^©DPCIJ, I EU 1 0 4*ifiJ0ii^WSfiSrfilig 

?\z^.mznz>. yu7x7f$nt. mbuf, eb 

UF, TBUF:fcJ;7/I F I F02 6 4 

{&©fft^fcT^T*-r >-fe^£n£. io 

[0 0 9 9] I EU 1 0 4tefiJ0&#-A>h*7^'=>fJ9 

5tggfi#SrINT REQ/ACK^-T >3 4 0 

LT, «iJO^*-StJffla--> h 3 6 3^M0jIT. -©ft 

^sattwat, fio^^a^rL-y h 3 6 3«, i^T 

TRW*"* J: 5 8Snh77^-A>H7l:f-f 

[oioo] 3) mmwft 

a±y hz:nz4m&i mom&mtt-v y b (m^n 20 

-?) &%r>T*>K). &¥y bitty hrtW&fft^lCttJS 
•5. 

[0 10 1] #5£<£>*-fr-fey h* t ^ , J7xyfSftTH 
•5j£#T. VMU^TLB^F- St* fcttS'JOVMU^ 

saatstc©«*BttPCD>'7i7 • a=5i h 2 7 0 

1$C«|r)a*-S!l»3.— y H 3 6 3-.VMU$iJffll7-r 
>3 3 2. 3 3 4S«SbT3ien*. «0ii*«IWJL 
r 7 h3 6 3li £©{I^£§frt-5<t:, MCD^'J? 30 
x-y^Sr-B#tft±-T -SJ^tC^-f >3 4 3 £Hf&LT\ 
PC$)J^OL=-y h 3 6 2 cn<h|HlB#(C, *J 

Di&»IM1V3.= 9 h3 6 3ll A^ty h^M^n^ft 
© 7" 'J 7 1 7 f ■ 7 7 7 V M_M i ss£ 

fcHVM_E x c p f-y h©£*t> ^MStSS^t^ 
h-T-g). -^©ifet, SlOii^SiJ^ztziy h 3 6 3tt#^ 
-fey K©*©fft^©£*nfc#34T&^©T> -?-©fft<fr-fe 
v ht»«-r*4ffl©rt««n«llli*y h££g|5-fe-7 h 

(6LTSiLfc#^W©H7 7 7'tf*Xh7t'5. 40 
IBIH©*a*^J:0l»O**©>'7ht*fftt. K«© 
ffc^-fey h^*I F I F0 2 6 4rtTft(Sl/^;P{Cjl-T-5 

[0 l 0 2] l^&C, y^iyf • A777 2 6 0. 
I 5^3- h • a=>> h 2 6 2 IFIF0264& 

SWt. £©«Wfc«9i&*fH»a:iy h 3 6 
6ft, a=y H3 6 3\Z&m&5\%3£Z\Ltztii<fr\Zttm 



[0103] ffMUJMmi. 7'j7i7f -A777 
2 6 0, I t3- H • 3-—y b 2 6 2 I F I FO 

2 6 4 £riILTtfr^£->:7 h LT^<5j$< : PT>&ffi£n-5 
Wfl-tt, V7h9i7- h77 y"^fr>(D 1 * -f y*tiVt~Q 
£>-5„ V7h9x7- H777"^(l CF_DETa 
h 2 7 4tC«toT I 5*3 — F • X^-vT^Ui^n 
5. -«OH16«Ttttt©»»oraj«W^*« I 5*3— H 

• T.x-v'T'^m^n*^ te©iu$0yfl-©&tm:L ^ 
^■m^3.-y b i o 4tciim-ra*T^oj;-5(c:-ra 

z<Dx.o\z-tt\\t. ftmfiiit&mmTz 
tmzz&oti&zmnmfttf, &^tfm$bwnzMfcfa 
t HfT $ n-s m ic % &n© * a y a ± y -vim \z 

k, -fa-ty^miz&^nuimmti ^^-b • 
* fc, -to «fc 3 «:«n©«iattNfiB]*a«-r* - 

[0 10 4] ±i$Ufc<fc^^, V7h7i7- h777 
C F_D ET3-—y b 2 7 4 fC«fcoT I 5*3 — 

h 3 6 3rt©-€-©^C*#*S-rai*S»«^*ifcty Mi 

• h77 7"^OHHIt-H • ^-^Kfcffjrc** 
V7h7x7- byy h77 7**fc:**JtiW* 

^nxxhT^na. ua>u yvy^yT-mmmn-t 

mttO. V7h9x7' h7y7 r tt»HP7D-*^fc*tt 

a-yl-3 6 3H V7h9x7- h =y y yHtlrtfiVtm 
2 tlfc t Z 7° U y x -7 5^ £ -P# Ihf -5 «k O \Z P C Hsffi 
3.-^ h 3 6 2tT9ftlU£Elr>. ^©^^DtC. 
F I F02 6 4 ^ilLT->7 hSn-5©<i:|BlB#(C I FU 
1 0 2tth7'>7'- A>h*7^7' l j7x'yf UTMBU 
F#^-7> h U— A • ;\*-7 7y JrAtl-So 
[0 10 5] h*« I F I F02 6 4<D«{£1^ 

^-©f*H?-fc-7 hOMnVHlfy h^4 t*>7 h • ^ b)V 

t LT SYNC H I NT_I NF05034 1 iSS 

T I EU 1 0 4-siMCK ^-fe>7 b<D<¥T-mm&m<»%. 

tkm t -r t <c fij»r ^ nx i> tcffr<frtf& n «> t 

2fe**^aftlT-5. I EU 1 0 4ttin9#(CiS^L^tVi 
T, (-©^©^TW^^iiS'WTj^TX^rv 
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m&tt&Z>£.o\ZTZ>tz#>\Z, PSRtC^Sr^j-xSnJ 

J»K & * <h # £W\ «*W«fi £ -a It Z. hifim 0 v 
y £r • a- -y h3 6 3 I'iifllSn&o 

[0106] i eu i o 4itunmznn^n. mwm 

y>y->i$nS. ^©&<h. ^frPCftsffia^y F3 6 
'-*-*«!: 5 £ JEWS *i. «^*««oa*IM»3.~y b36 

3 testis n&. 

[0 10 7] 0J^©fS£^T*-5ift4rjJ<&®£n5<h, 
IEU10 4l4illSft5*^tyh (US?X:S'2 2 

^^mw^mn-on^m^vtzmnt— m\z. sy 

NCH_I NT__I NF07-f/34 1 Sr&E&LTfiJO 
&2*.Pv?>y ^ • ^--y F 3 6 3 KiS^f-a. IEU10 

4 3&»6igaiSn-6 4 t*-y htW** F;HcAoT<^<5tit 
$812, SI 0 &#-C3 -I? <y f • >yh363^e>IEUl 
0 4 lCig£nfc4 t'-y FWt-^ hJUt I EU 1 0 4 7? 

*M»OL - y F 3 6 3 I^TT'lCX H7SnTV>5f*)J« 
$>n«. -E-CDltfSi:— I EU 1 0 4fre>mQ&&-ffl 
F 3 6 3 CSSISn**«03Sjfe8l5»tt. MO 
a*IHfP3.ny F 3 6 3*«»Kflljfe«ra«l«*KOrt«Pt 

4) A>H5 • f>f^^?t'J^-> : «Di&*S« 
«g|gft^7-f >3 4 OlftT I EUd> "bgfiSnS 
*v a&sv^tt-ifp^^J^^ WPfl^-f >3 4 11 

Ei3 T§« 2 nfc&> IDPC*5^->-7^Xtl 
T#Sl'yX^4 12 (04) (D-dT*5xPCUy 
X* tr-S#Wlr 7. K73n£. i7"Pt7-tf-ttil/yX 
* (PSR) tt5t©PSR (PPSR) UVXflZbT. 

F7£n, ^isTmftf&it&uisx? (csr) 

1^X:?4 1 2©4 , ©IB#8Utij$U>>X:y (PCSR) 

[0 108] h777*- A>K7®7 h*U7x(4h777' 
. • l^y^^ • 7 FUXK^-fc-y FSrfln^tfcfc 

F^yT/ffll^C)©^— XUvX^Srft^, ^n?.(W 
\Z%mW7.9A 1 2 (04) CD-SBT-ifc D . 



4!f 

ffsnfc«r*»»#^c«t-3Tinji)ifl:sn*. *:g6#© 

by 7 7"TB, A> F*5©7 Fl/X£H-*-f 57£#lc:<£ 
ffl^n^-X • U^^tth7y^- ^— X • l^X 
^TBRT&S. 
[0 10 9] MD&*MI|3.-y K3 6 3I1 mt£&% 
+ O«««jtflE»0ii**fc»«^**'J»rb. «?l (1 

ook-up) f-^^iiT, -enti^^iten 

U>?X:?£T©:*X-fe-y h£UT, m©INT_OF 
10 FSET7-f>3 7 3 41ftLT7'U7i'y5 : PC^ 
a~-y F 3 6 4^SStl-5. 19 b)l • 7Fl'Xte. * 
7-fe-y F • fc*>y h$Tft'7hiLTTBRl/v7,^ 
£#/i±ftt:-y FlCg*rr3;£t7T#fe£n£<h^3fU 

z.<DTztb. bnnm<Dmmm±2nz>. (* 

2 ' k'-y F<h« i ' #§©k'-y F©£iT$> 
) Witf h 7 7 7"0#§!(l s 0 2 5 5 * Tt. £ 
n£8 b*-y FfitT^Tt, A> F5 • 7 Fl^X«8 t'7 
F • h777'S^5: 2 2 fc*-y htTBRX h7i©i^ 
lxa*g-r^i:**6bn^. hy >y:/#^t;:2ffT©T&t: 
20 y F£ttJnT-2>£. h777"-A>l ! 7-7Hl/^IJS 
H^±tCg^n^c:<!:tCft-5. Cc7)i-5ICLT 
«ssnfc«8A>F*7 - 7 FU-XteA733 7 3©-^i 
UT7" l J7x7f •tl/75'PF_PC Se 1390 
(04) 'v-it^n, 'A<OT Kl/Xt LTSS?$tl> -^C 
d>?.#WJ7i7fStl5. TBRl/yX^5ffiffl 
Lfe F^-y7©^ F^ • A> F*7 - 7 F^Xte:£T 1 
V— F^ttRMVCU-S. bfc))^T> K777*- A>H 
7 • 7 FUXlC I<!Safch7 77*i!II* 

Kit-r«>7c*4)tc. foa^cftSM'g&t)C*Hi<-3 

* * . 0iJ.X. «T L B h 7 v -/\^m tm?f $ -ti" 4 &£ 

^$rlifZ>"tliii- ; 5«t-5ICUfc:Sjg h777"- XA7>i 
^ttTl^ -5. ^^>t'. SjS h 7 -y ^ • A > F 7 IS 
^^UlCfe. «SJA«, • f^yT/ROMlCfcSfc&ttK 
a^ii^^t^T^-SW-C, RAM<7){5j[S (D^-v-a 

» Knss-f -a^'J • ->xxAr>ggi^ft<ft-&. 

40 [0 110] JffiilMStfra*. SjgFy-yytft^) hy 
-y y«±^U7c VMU«n«»tT**. SSii F 7 -y X© 
&mti&<Dhyy7£&.%12ti^ 0~7CD$Bffl»c:ftoT 
^-5o L3&^b, ffi5tSttMMU^jntRU-e$>-5. fJO 
JX^JffllrL- «y F 3 6 3 \t, iSjiF7<y7 P ^-?-<Oi#ffi. 
g(F<0»ii5S5fe«T'*4<h^fe4«t, #3cF-vX^ (F 
TB) *>e>iS^F7 > y7 p - ^-X • UvX* (FT B) 
hyyT* • *7-ty btmS-T Z>1tt>\Z?<i 
>4 1 6±H2l{]iT4. 7-f>3 7 3 ' Iftty'J7i 
•y^ • -fcU^5 7 PF_PC_S e 1 3 9 O^iien^:^ 

so &0)^f Y)V • 7 FF-X«FTB l^v ; X5'*^<D±{i 2 
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2 My H£jl*SLftfc®T-, ^r<D$>t\zHnm h 7 -y 
*l£SL7c3 tf-y h^^r, f©a&ii: 7<@co-t?p • f 

y M'i^Tl^. L7c#oT, ^rftii H ^ >y X • 7H 
UXttl 2 8A*< K O$03 2 9-h*7 v ctt8t:nTl> 

XP-y^Sftte^^eTfcX^^rtTXP^ 
7A£gHfT£lt-5., 
[0111] 3 2ffl^7c«-en«T©^^TSIST^-5 

uss wft t l b mm^-^ ><d <t -5 fc/h s ft y P V 7 A 
[oi 12] nm'mMM-zti. t'<Tffl^ijiii;4A 

-f (OS 9, 4"3C07 h'UX • u+r 

•^H^-THl/^MCH v-f^DT'DtyD'Tffi 
/llT£&«M:SC0i*Hi-£4>ft< tfc20, »SL<tt3 
2 <@C0¥*S1M X^£§ttAnsft*ttco-+-#ftX^- 

-t -y e. co u ^->^*iat^5*^ 

[0 113] St, hvy~f- A>K7'\f-f7/t75 : 
l'A-5. ^nt*frL-Tttl8Jtl»U^^ (CSR) CO 

ptf-7mfficD*-v u-ttffiw^x^ (pcsr) \zm 

frtl, PSRCDPtf-A^flfrcOPSR (PPSR) tcx 

•y-ttjau^x^ (psr) rtcfy^TS^ns. sp 

Ui/X?£t£\3.h7y7 - l/y^^RT [2 4] ~RT 
[3 1] a*±i&fcj;tf07 (b) fc^-T.fc'SlcJUt'&J: 
•5fcfc*. W9&^A>h'^«!gfrLt^-K£PSRt;: 

(RTT) *^ftllffr*3!Ftt«WjWt-0*tt 

[0 114] I EU 1 0 4#RTTffo^£!!frf-2>£, 
PCSRI1 CSR lyvT^^Tt^n, PPSRl/y 
T^teP S R kvX^tCtt7C$n-5C0T, PSRF^CDfiJ 

oa*«»e? httg»i«jfc^u7$n-5. pf_pc 

SEL-fcU**3 9 0B»ftl/i'7^-'t7h4 1 2 
U-vXrS'x PC^II-E-I*f,7' l J 7i»;f 

3 9 4t;U3 9 6£ILTMBUF PFnPCJfc 
ttEBUF PFnPC©£e&J&»ttsS-r*2rfc*7c£ 
tl5. xPC^EBUF PFnPCl;«St^ti!i\ 



(23) 

i/iliMBUF P F n P CI;S7tt^t^fflfi|»iH, ffi 

7c$nt^cops rco ryD->-i>-^iifT+j t* y h i: 

[0115] a@-r^#^<t«. 7nt7+ni^7 7* 
7f s cojc m v i>7s $ x p c &®.m isU t» n it 

»*. h7y^O'J3'-> • 7 Kl/7.«±a>L7cJ;-5tC 
Ml/yX^xPClahJ^ns^, /Dy-yt* 
^CD^tU^->Tf)5feC07 HUZJ4»J©W»U^^ 
io u PCICy; h7£n5„ L7c75*oT, #J 9 

XP-fe-y+W, XP->— v ! ^^TIl?7Jf{i5$n7cX5a. 
U~->3> • XhlJ— AS^fTLT^-BIHTfe. 
HBO** left oTHS. to*, WnffllJI'-fXilS 

^mZ>tztb(D7 H l/XSiXhZtSftil/y^^^^ 
COT, ^t*ftC0XP;y— :x + fft^£fc^A,Ta>Ttefte> 
ftt>. 

5) : fcSacDXP-fey-tmiRtiMSte, b:7<yX 

•A>h*7, t3HCCSR. PSR, U?->PC*W 
20 fe^^^-Cti "A" l/i/X^ - tyhra [24] ~r 
a [3 1] ^■7 1 4 7s/-\y=S--$Z > 1z%&$m\Z.rty>77y 

fti>. Wx.\Xnmfb&&#.Ul'>>Xi? (FSR) co^g 
it^nmiZAy 97 yZfifiii^ntS.^. b^-yX - A> 
K 7# d ft S co V 9 Jflf -5 tzib Id ti, g co A 
y 9 7 y X^^fT 1 7i (tntf ft 6 ft V*. 

[0 116] ^777*- A>h'7'\f^XA7ft?)i 

^ g WWtCff t»n^> A* y i/ 7 -y •Jtffflm.Z nt *D 
h-7-yXcO^T, hfigtliWtCfffenftli. h777" 
30 • A> H^tti^St-r-SUv'X^CO/t-y^T'^XSri 
0, *(ja*ftttSi"J7U h^>yX®ac0ftJ6{C^ 
gftl*$S£->y;^A • U^^^6R1K0. -g-C0«$S^ 
S^^MSf S&Ktffe*. #J0ii^.«, h777-/\ 

t, A> h* ^«A*-> ^ 7 -y X^ t r>Tz. Vi>7s$ 

[0117] *x hsnt v^yy^m\z-r^>\z\i. 

h 5 y X • A> H 5 1 ffiftiim 2 gE7>lC7j-fiJ-r^^ 

IC, #f yy^^M^^ffllTxPC^alf- 
t, h777' • A> K7^«HtUT^§A^«v ^±I'X 
•y yatt*<^1^5 1 ^tc, 1/^7. $>&m$> 
^•Sr^fflUT, h777" • A>K5C0^2gB#C0$teffiC0 
7 KPA^rx PCtC^L, h79/**60y*-><H> 
(RTT) Sr^fifTSi^g^ftS. RTT«:iiJ9&2M# 
S85r®0^# (PPSRSrPSR(im7C-r-&c:<i:(C c t-x) 
T) , $ffi£xPCftc07Kl/yU;:f£T. xPCICtt. 
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tt. yf h*-7 • WTsitRT C2 4] ~R T (3 1) « 
A>F7tt "A" lxv ! 7 > ^M75VN>h*7»c:«toT^je$ 



fOTPtepW >Sfc«XS ^ l/-->a h 'J -A© 

6 ) h77 7-!P£* : I tt. $?-jI3?J6fiajTl2I££ 

[0 118] 



h 5 








0-127 




mm 




1 2 8 






F Pm9V 


1 2 9 




111?! 




1 3 0 


il^ 




MMU (TLB^-gfiJ 










1 3 5 


il^ 


mm 




1 3 6 




mm 




1 3 7 




mm 




13 8 




mm 




1 4 4 




&mm 




1 4 5 




#mm 




1 4 6 




imm 


^'J I /OX7- 


16 0—191 




4mm 




19 2 — 253 








2 5 4 




4mm 




2 5 5 




$mm 


NM I 


0 




mm 


iSjgMMU TLB^f-: 


1 




mm 


KjgMMU TLB^IE 


2 — 3 




mm 




4-7 




mm 





III. f^^fT^-— V V 

B5BiEui o 4<Dm'mm&$!>ft£ : T-?%m&tt : £ 

7rcLfcfc©T£-2>o ^Mf—^fS^^ IFU102* 

■fia-g-^-*^-— V h 4 7 O^iH^tU 1/-^^ • 77-f 
f (REG ARRAY) 4 7 2 

• f-^ttUy^i' • 7 2*^/H/U • 3. 

M7 4€It)T, UvT.^ • 7 7-f ;Hti7JA*X4 

7 6 £SeS U #I3A*7> 4 8 0 LT«8fll§t#X U- 

(FUo-n ) <Dmnm^xk^n^. mm?---; 

b4 7 8 0 - n fC«fc^)T*JS3nfc7 i -^«ttJ73AX4 8 
2*iSStT, ;H^U-n.Z7h4 7 4Jfettl/y7 

^ga^U4 7 2£fc«ffi7j^i£D^£<n-5<, 
[0 119) • b 4 8 4 [cfcoT 

I EU 1 0 40r-^«tt«»*%«Sft5. P-H/ 

7h7-a"7h4 84(iIEUl 0 4iCCUl 06 



^«^-^teiiOl : a*fflS-r-5. *#:W(C«> ecu 
1 0 6 07-^ + 1";^ 1 3 4^6&DtHLfca — 
H • x— 7liD- F/7> F7 • h4 8 4K«fcoT 

D-F • -x-^ • AX 4 8 6<&SSLT^^7>3'ge?'J4 
7 2^teiM£n£. CCU10 6©f-^ffl + t7Va 

tcx h7^n5f-^iaiii-7 h©»e/u4 8 o 

[0 12 0] I EU 1 0 4 (DIMfMIBBMH* I EUf- 
EU^-^^8S« I EU 1 0 4£>£ Sf / <TOf-i'S 

ggx * > h mowiK ©x- * e& bTff ^ mm 

fcHAT^S. I EUSiJ^SSS«^/^^5>H • A* 

^i24«gsLT***s«tsi. ^ncisuti 

so 4 9 0 CfcoTSftSn*. *58WO»»ll««Ttt, 



##§§2000-357091 (P2000-357091 A) 



47 

Ef^-H • M9013IFI FO^X* • U-J 

7. ^2 1 6, 2 2 4 (CiSI#$nTV^P*-OD#^-ty h 

+t'J--fx7* (CRY CHKR) O.- 
yl-4 9 2, ft#tt?i7* (DEP CHKR) a" 
y h4 9 4, U^X^eSt^a-y h (REG REN A 
ME) 4 9 6. fft^fgfif (ISSUER) a" 7 h4 9 

8. *5<trjCJijg$iJPa.^-> h (RET I RE CLT) 

5 o o^st^n-a. 

[0121] tt'J--fi7*-l-7h4 9 2(iE 
5*3- K • N4 9 0*»6Mll7-f >5 0 2 

fgfT^.- y h 4 9 8^iM<E>n&. 
[0 12 2] «e«J808*<frlCj:oT«[fflanTli-6 
U^X* • 77-f^4 7 2©l^> ; X^€:^LTli-57 :: r3 
-KflSflWWi. M*7'f >5 0 6«8AbTAttiCU^ 
X*Bfc£:x-y h4 9 6^3ISft4. C©MSe, 
Hfl^xy* • OL- M 9 4^bm<E>tl2>. &1?mi& 
fx7*-^-7M9 4©liH ^SttMs©^© 
t'n^'W v X ^ £ 5 s - * <h b T#M LT H -5 *\ 
L * tUf t*©^^-^ C n £ ©3fc5fc U- v>X 9 (D^-ftlfr 

fiF-r***^. !Wfp7'f>5 0 8^giUTL-yX^3t 
h4 9 6^2ie.n*IW»(i#t:J:-3T»SiJ3n 

-5. 

[0 12 3] mmzE^a—V -3.-y b4 9 0 

W«&ft!l»5-f >5 1 0£i!£UTffr4*3Sff:i--.y h4 
9 8^214. $i^Wrt=L-y b4 9 8tt5=-*i&S8« 
Si. Wfc. «Stt»©tfr*©£fT©fc»&lc£©««|:i- 

x^^^f 1 0 0 ©»ii*Jfi«K«Kntf, ^{Ta^7 

h4 9 8«x-^^ifS«jli^fflpJ^T'$.4^t, 

U - <fc l^X*tt#H«0>ftM&S*#£ Ut 8 <B©&@ 

ftmt&fiw-r nfr zmftft-vrnfi-? % % <t -5 -a. 

l/yX^iS«a-7h4 9 6H SlfifT^-Scfci 
12£«*bT. *^*fr JL— y h4 9 8"\i£-5„ tX' 

[0 12 4] Mtt5ifgaz7 h4 7 8o- n **ffiJfl 
?ttBTaft)&»£"3a>tCJ6i;T. ift^ff ^-^.-y h4 9 8 

£8M&-f 5£i7l«T*4. ^fgi^y h4 7 8 0 - n 



(25) 

fflttttfaAX 5 1 4 LT> ^fgff ^--^ h 4 9 

5 1 6^igfiLTl/^7;^efe=ga.--> h4 9 6 

caisn. £.iz.mtRtt3\zmm3.-y b 4 7 8 0 - n ^his 

tlS. fflmtftSSttSt. l'vX5'S!t«a-7h4 9 
6ttUi?X^B#«^*U-;>** • 77-f)l' • 
$|J$A*X5 1 8±(CjiUj-r4. /U5 1 8±lCitttJ£n 

X^&^J-:^ h4 9 6*i^©#5ti$M*l::«fcoT#B83 
[0125] A-f AXfftlP-n.:^';/ h (BYPASS C 

tl) 52011 -&mz\$mwn >5 2 4 ±<Dmm 

ffl^fSrjILTA-f AX • 5 s — 3> • )l~^->if ■ ^L=-y b 
4 7 4<Difrf£§:S!H8rr*. ;H/UWa~7 K 5 2 0 
ta«ffin-<y h4 7 8 0 - n CD&^Wttia^-rJ'U ©I 
»7-f >5 2 2 £*1E&LT, U^X^ak*rL- y h4 9 

20 • 77-f )14 7 2fr*>mma.-y t-4 7 8o- n 

^mz^gftHSfiK &Z>Wimm=L—v h4 7 8o- n 
*6lfl*3n5f-i'6/H • CL- v h4 7 4J1S 

h?65feA'X4 8 0^E|)B#triioT, 
ft=L-v b4 9 8 fC«toTaS?Sn^Sr5!ff©^(D|| 

£t>, *-fr«ffOL- y h 4 9 8 itmm=L-y h 4 7 8 
0-n <r>&4^.<D<&1Z_WX5' • x-^g^WtCtefflpI 
tglC-r^dtJC^^T, ?E5fe;\*X4 8 OfrZmmzL—y 
h4 7 8 0 - n ^x-^^iM-SCi^ifi^lcSiJffllf 4. 
so [0126] IEUii8K©aO©l--yK:tt, S 
ig©JSfrL- y h 5 0 0. f&fflxo— $dW (CF CT 
L) OL-y b 5 2 8, 43«fctf3£TiftKai (DONE CT 
L) aryh5 3 6A«*4. iijBWWa.-^ h 5 0 0« 

40 a - y b 5 0 0 ISA'X 5 1 8 casttSnfc«l»5< > 5 
3 4±fcfWWflM»£2SfflLT, W7.9WM4 7 2iZX 

[0 12 7] iijS©Jiaia--> h5 0 Ota, #^^r^jijg 

-rztz, pc'ozvtyb/v-fxfflmmn&mw 

?1>3 4 4^igSLT I FU 1 0 2^3. «fgcK)# 
ffittSi(C*5< di:75?T'#-5(75T. ii»W»^.-y h 5 0 
so T4. IFIFO77?-l/y'X?2 2 40f 
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- 7h5 0 0IJIFI FOME*0«««*»*IW»7-f > 
3 4 2£&SbTI FU1 0 2^2loT I F I FOa^ 
y h 2 6 4©->7 b * ^^W— ~>3 >SrB85ai"S ZL t \Z 
j. 0 E ^3-h* • 3.-? b4 9 0fc»»©4^** 

[0 12 8] MIU7D-Uia-7b 5 2 8 

h5 2 8li«^@ c t J «*^^ :/ ^ >51 ^ (D8t: '^ 10 
h • ^HHD*Et3-H • i"? b4 9 O^&M 

4 0*^aiM>5 3 2^14lt§fl$n5. rro 
£7fcj$Hf^l~<=k^ «H7D-fM»3.= ?» ^28 

fp 7 a-«SlS*tt. *©*ffWrC«»l7n-«f|3.= 

B$g4 7 2rt©-»*tt«^**** e ' iw9 ' :7 ' f >5 3 0 

ssmm ^^ $IJ p^^>3 4 FU102I: 

n*n© e v b &e»J o t # £ 3 

[0 12 9] mmz. ^7W»a-y b 5 4 0lMlgi 
-y b4 7 8o-n ->3 >CHt4^fr 

8 0 -n ffl^fn^A^^^^^-^ 3 >©5fc7£il 
»-T*t, fE7««|3.-y h5 4 0tt**«"r*^7IW» 

- 7M96 , *<fr»fra=y b 4 9 8 . 5i»»lfPa= 

y V 5 0 OfciOW/^fflW^y h 5 2 0 C77 " 

[0 13 0] b4 7 8 0 -n *ife*>JEyJ»JSK 

-?2>Z.HZ&K). I EU 1 0 4COW0<D-n^^i-t^ 

-jU-r*fc»K». ®*cDHfiga--y h4 7 8 0 - n ©«f 
ttft*4frf6fra— y b4 9 * 
ma.-y b4 7 8o-n ft&Btt5«***ff1-5fc» 
CMftW«l»7D- • **U-~>a >**J*JU 31 
ft?Z>Zt*m?Z» «^ #^f6fTO.- h4 9 
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9 8tiI^M 7 8 0 - n ti^Hl^ »0OM« 
7 n-fl^7h4 9 6> 500. 520, 528, 

5 4 0 £StfTStt*«**&^MW** <D7 * D>:/ h 
Tffle>-&?>. ftoT. iffia-7b4 7 8 0 - n ©ft£© 
• **U-: fa XOMttI EU 1 0 4©$ 

b4 7 8 0 -n ©WttSfcfc-r**^' 

Jg7-UXtt*m^--> H< HABRtHfa-v bfc 
f©9JO«l1!l3--5' b4 7 8 0 -n *l^*fc»2"3tt± 

H • b 4 9 0 J: o T M* £ nfcttfST 7 
^-;Uh'{cS-^ViT, ^©fft^fclS^U -to*** 
fcKfcf SIMBanv M 7 8 0 -n 

^>^, <&4*S57£iI»*. h4 7 8 0 - n © 

CD^^co^a £ 3fJf <^«t 5 \Z ti~) TV^ 
[0 13 1] A) I EUx-*»»©»*l 

77-1)14 7 2-C**. *fS<JHKJ:*atf I EU 

g&<h7?ld / >3&<&tf>2 0T'£>-5. ^afc^J-r— ^SBft"? 

2). 

[0 13 2] 1) |/yX^-7 7^fWffi 
06 (a) tt, f-f»»^^ , 77'fJl'5 5 0«) 

? • 77-f ;U5 5 0I4-R;W77 5 5 2, U5>** • 
77^^15 5 4, ATrfeU** 5 5 9. i5±tfaJ7J 

5 4-Nl^n5T-?tt^T-^A7J/U5 5 8' £ 
»4LT-ll?n7 77 5 5 2i:i^TilDi:§ft^^ 

ui5 5 o^ine»n^x-^«-r^A*-bi-7^5 5 

9lCct-^T#S-(b^nT, 1S^©A*^7s5 5 8 (»* 
L<«20W) A^A737N*X5 5 8' ±lcMffi^n^». 

-7*JH«»fflftt-^y77 5 5 2rt<7)Sffix-^<7) 

h7sn*f*-**£*i'fc* , fr* , fc* an * t * six 

5 5 2*^^y^ • 7T-f^E^J5 5 4rt<7)^aWt' 
n^»^tlk.WJ^^ 1 f—f • A*7s 5 6 0 ^^ssu 

3g$n^>*{I«, -^>>77 5 5 2l:^h7Snfc7- 
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5 6 ooA'f/ixwft&mmisTmii'T-? -±i>/7? 
5 5 6^^^<h(c«to. mm^^omnrnzmmr 

wmmz£iTfflw-znz>-ti/p? 55611 -r#a*^ 

^SSJ|J5 5 4(Dl/v J 7.5'^ec07 : -^<Di:-&e)*^®^ 
T-5. ifc^CD^-^ttU-^X^ • 7 7-OHii7J/N*X5 6 

*"l/iig£te, *£*^-*£A'-lVtX5£ggB#5 5 8" £ 10 

[0133] *%w<DVfMmfemiz£n&. s^r-fm 

• 77^ ;U5 5 O^OCDU-vX^SMI^IS] 

5 5 8 SrilbT 2 ^(D^l/^X^^— ^M^— P$A*-y 
7 7 5 5 2lZW£&tSZ.£tfT$Z>. ftg&MICte, -1$ 
/t7 7 7 5 5 2 (iv;l/?7*l/^1rSE^J(C^oTt^CD 
T, Xti'f— 5>&-m^yyT 5 5 2 (^COffi^W 2 l/y 

U^-9"(C<tO-ll#A<y77 5 5 2©ttf©5 Pv?X:?£ 

»*?lt. f-^*/w 5 6 o±nm*-r-6^t7j«-c* 

•5. U-^X^ • -7 7-01^15 5 4«|t|i;j;-5tCAai^ 
v;t^:/U^£{ix_TU5<DT\ 2"P(DU>>X:y-£§ 
S?LT, -^n^*nc7)x-^^|SIBttC/N'X 5 6 0*55fi 
nctfc, 5 00l/yX^5Ii;LT;U5 6 2Ift 

±l/?$> 5 5 6(J, A*X 5 6 0. 5 6 2>^£§fsL/'c 1 

7 7-fMA7t7 5 6 4±tC|3lP$l'ttJ73^n.5 c fce.lC^ 30 

[0134] -8#/\* -77r ft© U:/X * • ir y h «0 6 
(b) IC-tO«S*«**nTH*. k/^^-t7h5 
5 2 ' \tZ®<Ois>#)V - 7-H (3 2k'yh) U>?X 
^1 ORD, I 1 RD • • • I 7RD^e.ij£SniH 
4. l^X* • -fey h 5 5 2 ' \14m<Dif7)V • 7- h* 
•1/yX^IORD, IORD+1 (I4RD) , II 
RD, I 1RD+1 (I5RD) • ■ • ] 3RD, 13 
RD+1 (I 7RD) 0t7htLTftfflt5Cit)Pl 

[0135] *mw<D$fm&Mm\z£ti\$. i/->*x^ • 

fc>9tC, —nn-yyy • • -fey h 5 5 2fa<DV> 

i?7s$\% 2jlOI F I F OVXrS 7 • U is 7.3? 2 16, 2 
2 4f*3©^-n^*n©^CDffl*fDir-->3 >CS^H 
T, l/> ; 7^eJc«a.->y h4 9 6 fc«koT#B8$n-5. 
*7-^t-^^-V 1 0 OT^SSns&^ll «i!5 2 
^TCDl^X^Tctel -ZXDy-fJl • "7-K- U-vX 



3t\$ 1 -DCOlhtl lsi?7>91£m#mtZ. Lfc**-p T, 
^©(415:0 6 (c) IC^LT^-5«t-5fC, 8<@C9&@ 
^©5% l-?©m73U-^7s^^#Bi-r-2)^^2 (I 
2 ) CD4§£te, T : -^?&5fcU'v ! X* I 2RD#g#?£ft 

«A.tfl5 lZ£^T&m2tlZ>®£te. I 2 R D 1/yX 

^tix hr^nfc^-^tiA-xs 6 o&m&LTmmz 

tt, ^^©x— ^«-P#A*y 77 5 5 2 »CiiO)i$n 
T, I 5RDT^Lfcl/-77^trX h7$tl^„ WIC. 
I 5 terfHi- I 2 ICi^TftJ^rot, I 5 (J, 

tt5A*T-^^-Nfn7 7 7 5 5 2' Wftfr I 2 © 
X— * . Pir--> 3 >^e»n«> I 2«iijSfl(Hc: 
SlfT T -5 d £ pligT $> Z> . 
[0 1 3 6] mmz. ft<£ I 2 #51j8£*i-5£, l^X 

* i 2 RDfr zcoyt— mmmmcD^^mmiim. 

frbnmZtlT. Vi>7.5> • ?7<i ;l/ffi?nj5 5 4ih<DV 

i>7,*? • D7-/3>i:i*in5. T&t>s. jija$fjffli 

n.-y h5 0 0lt Mffl5"i>S 1 OigEtlT'E^n— K 

V • =T—$fr%Vi>7^9 ■ 7 7-1 , ;H2JiJrt©5E$tUv 5 7 
5><D7 HUXSWWf 5. I 0-3 ^*)Ijg^n-5<»:, 
I 4RD-I 7RDl;A-3tV^ili IFIFO^r 
y h 2 6 4<D->7 h t|W)P#(C->7 h^tlT. I0RD- 
I 3 RDlCiSn^. 

[0137] f*H* 1 2 fr^yyfr • 7- H^ffi^fte, 

cfctttf, D-ir — ->a > I 2 RDi I 6 RDOlfiW, 

^12 a<iB»s*is;o>. $fe^itntf^^>-t;p* 

^ I 0-3 ®^Tn^lCj:4^7;U • 7— Ktt57J<0#fig^ 
l/vX^&^SOL- h 4 9 6 |-J;oT^tH$nfc«^-IC 
tt, »@$tl-5„ ^n«Cj;0, -B#7N*y 7 7 5 5 2 ' £ 
tt£^7*;U • 7— H • U> J X^«->>^ •7>7tL 
Tfl6ffl-r*c:t*«?riS6K«:S. I 0-3 a*iB»Stt* 
t, -«/ty7 7 5 5 2' «->>i/;i/ • 7— H • l^v^X 

(3. n-rnj&^om** 1 4-7 ©uma, ^7*;w-7— KtB 
^u-vx^d^^s^c^-e-jctt, *^*»»*-r-s 1 0-3 

y7h3n5tT«S$n5. 

[0 13 8] l/v^X^ • 7 7-r;He?iJ5 5 4(Dl^gW^ 
tt«0 7 (a) ~0 7 (b) tC^^nTV^. *%BJ© 

WM%Mn\z^n\t, mit.7 : —?mt,m<D)/i;x*7 • 7 

7-T;HB?iJ5 5 4IJ4 0<B©3 2 b*>y htsU-^X^*^ 
ffif&$nT^Z>. Z\(D\y^X^ • -ty b\$U>>X5> • ± 
y b "A" SrffifiKU ^-X • V->7,9 • ±y b r a 
[0. . 23] 5 6 5, idfflU^X^ra [24. . 3 
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l) 5 6 6*»6fc«h?7'-fcvK £cfctf8<Btf>iftffl 
|-7y7- r a C2 4. . 31] €» fc * -> -V 

F>} • I'yXi' • "fey h£UT>MSSftT^5. ii#<Z> 
^1/-->3>T«, iUfflUvX^ra CO. . 3 1) 
5 6 5. 5 6 6&m$l7 : -9&%m<0UVX9 • 7H 
^E^iJOT^^W 7 "A" kvT.^ 't7h &MtT 

[0 13 9107 (b) »C*TJ:5t;:, h7«>^' W 
Xjra C2 4. . 3 1) 5 6 7 £7.7-y7 > LT7*5 L 
• Vi?7.5> - tyh "A" K£LT43tttf, 1/yT, 
^ r a CO. . 2 3) 5 6 5<D7:?7V 7 ■ * • * 
y ht— WKT^Hr^tftJlt^RrilT**. "A" U 
v>X^ • -fe-y hCI©Mtt- «D&*©£«*nMB3 

#2n5. u^x* -fe-yh "a" ©:©ttiu. wo 

(D|?fTl:J;oT0 7 (a) (C*-r^ffiilCBJ^(C<toTM 

[0140] r—^-y-tf^ i o oc«koT*«^nfc 

51J5 7 2£ffifflT£. l/'/X? • 7 ;UE?'J5 7 2 
tt, &*rt*6 4 fcf-y h4@©3 2{@©U> J 7;^ r f 

CO. . 3 1) 2»£#lf££ftTV>-5)„ »»/MkMCU-^X 
^•7r'f^5 7 2ttltV-/X^rb CO. . 3 1) 
(D "B" ty htbTHIMCtltSCtfcnllTib 
^„ y—^^-/;^-^ l 0 Otlt C1CO "B" fe>y h£>U 
y^^tti?i/J«l/yX?r f CO. . 3 1) 
tf)T&3 2 t*-y MC^SL-T^S. 

[0141] ^S^x-^SSS^^Tfe^iLT, 1- 
JimWlrUiST.? • -fe-y h 5 7 4 #0 9 tC^f <fc 5 (CIS: 

-T3£<D "C" -t7h 5 7 4IJ3 2I©lk' 

>y h • r c CO. . 3 1) *^M^nt^ 

;W • l^vT.^ • -fe-y h 5 7 4CD^^U— ->3 > 
«, '^^-t7h57 
4 ©ffi.«©^S« l/yX^^5^t^f5^Ta 

77^S7h7t5y>^l'- 7 p P-fe-yD-«r5E7-H ■ 

[0 14 2] »»/h*j«U^X^ • ±y b 5 7 2 £7*- 
JP- Uy7^-t7b 5 7 4BSm 0 6 (b) (I* 
-fS$C-»fA , >y7 7 5 5 2 tW\C7—* : r23 Lj r<D-tif 

rtyVr • l/yX^©i«?:i5l/yX^ • 77-f 
;HE?iJ5 7 2. 5 7 4©*i<h|s!i;i;:te-g> e k5i::£»£ti 
TV>*££T?*S. »a2HS«Ttt. «tt*ft-£n6 4 
t'>y hi 1 t'-y McfcoTH*. 



* [0 1 4 3 ] grgLCDfetiaOlftfrUz/X?^ Ui/X?& 
51J4 7 2\Z')>U< thWamm\ZWtELT^Z>. 0 7 

(c) IC^-T <t^ (C, l/v7.^ia?<J4 7 2lCf!iaMtC# 
&-?Z>l>i/7 5'itX-*)l' • 7,9 yt> • it^y$ (k e 
rnel stack pointer) 568, 7*a 
-fc-yim&l'v'X* (PSR) 5 6 9, IB7 p P-fe>yit« 
^IxvX^ (PPSR) 5 7 033J:tf 8<@»-P#7*a-fe 
v*rymVi/7,9<T>W3\ (tPSR CO. . 7) ) 5 7 

io ^100 (DftBrKJHRl/TH*. #»7 H l/X*5«fctfx 

J;!/ "A" £ "B" 1/yX? • -fe-y hRUT-teitTSfc* 
©t>©t?**. 4** l^X "A" 
"B" U^X* • -fe-y h*^U^X^&S«?b, «tei£<D 

[0 14 4] jj—*)V'7>9y9 ■W^' UvX* 
t7"Dt5/D«!ll/yX^lt teOW*US?X^tJia 
ftoTHS. • 7*9 y 9 • >9\t^3 — 

dtlCioTT^-feXpI^T*^. -P#7"d-fe-ytM*<i 

feOt, z<DUi?7>y-mmi-7'U-ty-yrVtmi/i'75'<» 

5t:t5W/*-XA (inheri tance m 
e c h a n i s m) *^-r^fc*»Cffiffl$n^. WW 

-s#7'n-t<yD-«s8i/v ; x^^e.W7j(S]icfefii$n, m 

3 o ^^T'^T$n^>#^^T«.^mtc:fe^-8#7*a-fe 
U 3EHT?#4*fr3-H • k'-y b«« -to 

u t, 9 * 7t tt * a - h \ z ± o t u m ^ n a v» - 1 

l/-^^tt#H«f i7 A • a-7 M 9 4 
'J-ftffH«fi7*4 9 2('<t-DT*l]EW$n7c*^ 

[0 14 5] 7"Dir-y-t)-«SIU^X^©*fra-H • f 
y h7tHt^-P#7 p D-fe-ytrttlil/v7.^trAoTl^M 

ii»s'nfci:*tt, ttfo-rz-m^aizyw.mi'zsx 

?mtdtfrfP SRl/yX^5 6 9 tC^jt^n^. ^Wft& 

* [0146] 

* I I 
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55 56 

r/w mw 

pc r 7at/?A- xvy? : -i&ttizitpcizm&m 

fT + COyp^^A^X h 'J —k<D'lK<F)7 b*U7> 

IF_PC R/W I FU^D^^A • ftO>$' : 

I F_PCW:IE5S&;fctf>!^T7 HUXSr^LT 

PFnPC R 7*U 7i7f • yn^5A • *^>^ : MBUF 

, T B U F ^ScttXE B U F PFnPCIifnf 

uPC R/W 7-f • yo^7A • : 7"D->-yt 

xPC R/W fiJO&^/tfW^n^A • t)0>? : 

(£tzitm?5) <Z>*)?-> • 7 h'U-X 

fg£BfODI F_PC7 K1/XT$5 
TBR W h7'yy - ^-7> • 7 H U7. : byy 

^y^^ T.rty^tzt.zmmznz'O b)i 

•7— KfiTft*. #JBii*D5^£ • =L=.y b 3 
6 3^f.4Af.n-&h777'MH Z\(D7bU 

r TB W M&byy? • - :BDt$b7y7 

7— 7)1- • X> h> >J«3 2 «7 — h*T2&(9. h^iy 

y^aa^-^ > ^ a:« tci^ ff-r s 7ci6 ic ffiffl $ n 

fJ0)A^D^<7i7 • h 3 6 3 

'BR W 7*Oy-7t • 'C-X • : T'Dy-v't 

2 b)l< - t— •?)l><D'<—7> • 7 K U-7.. &X> h 
U « 1 "7- b'gT& 9, 4 "7— H^f:{4H^t> 
tSntl/^. 7*Dy— 7t^7^-JPHil/ 
TMe.n^T'ny- v^#^tte;iC07 K 

SR R/W T'D-feyU-ttlBU^X^ : 7 r D-feyy-«S9— H 

t-A'-7D-, ifP, ft, 7 P D-t-7-y- • * 
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PPSR 



CSR 



PCSR 



R/W 



R/W 



R/W 



[0 14 7] 2) W*rr-9W&<»tm 

*«woff5i*JS«KttoT«asan* ieuio4<d 
±. g&x-^sss 8 o hi&\inz>£ : &<Dfflwi&& 

[0 14 8] x-^iS?S5 8 0<DAAf-^H 
bta^yh5 8 2, 5 8 4i5«ktf£$CCi— F/X h7 
• o.- -y h 5 8 6d^#^n-5<, S&BP(i ( i n t e g 
erimmediate) x-^tttt. ««Jtt*^S«) 
ii* (embedded) x-? • 7 ^ — ;U K £ 
^6tt. /U5 8 8fiftT*^7>H-a-7h470 

ffi£RS«tU tOMHt^lBA/U 5 9 0 

jv^zfup-v-s 9 2~*mt>n%. v;i-fyu^*5 9 2 

X 3 5 4TW 
[0149] # 

e d i a t e) sT^^b*^ x*-* ■ ^5 94lfi 

t**^7>h -a-^ h4 7 o^e>fi^n^>. Z\tl<b(D 



^XhU-AA^i^iPi ( i mm 



[0 15 0] S»D-H/Xh7 • 3.-y h5 8 6lSn 
gg^-^ . A -^,5 9 8 5IITCCU1 0 6£5«*lB]t? 
-^OiOT-So IEUlO4^0-f>A>)>H-T-^ 
ttSSca-F/XHT - a--/ h 5 8 6*»6A*r— ^ 

• AX 6 0 0^^ftbTA73 7^^6 0 2^fti££n 
-5. 7*1/^-9- 5 9 2 £7-y^6 0 2 ^(Dm^x 

^6 04, 6 0 6±Ki£m£n3. «^-yhHi*A* 
7.4 8 2' ^6©?-^^ Jl^^* 8 0 8C*6 

n-s. ^©v;^7 p i^^-y-6 o suL-y-^T-z?-* 1 o 
o <d «^ * £ nmz tts * v;wx 7 V 9 

-if • AT, 6 1 0^£t-5 2t?OjilSS:«A.T^-5. $6 
Id. 7^1/^-9-6 0 8SI5r-^fiSli. ->Xx 

3 o ^v-^^^ l o 0T?H3i£n<S:*:gfl#a>ifr4r 
te. ltJCD&ftUv'X^fiJfflTS©-?. W4dST 

_^j_^7 7 6 1 2'\ji ; 5di:^T#-5. 



20 



(30) 

iayD-feyy-^Uv J A3' : *Hn5*IEl,<5S7T 

PSR*eo-K$n5 
ttSgtttfc C/-;W UvX* : ->>^>>W • "7-F 
tUTT^-feT.nJffiJa^-^ • U^X* • -fey b 

S R^e>a— h*$n-5„ 

[0151] — mrty77 6 1 2 A^Ox-^tt— I^Fl" 

;PE?U6 14^. SS^tett^-BfA-yXT • U5>** 

• AX 6 1 8 41*lTU}*vM7'l/^U-6 2 0^& 
iTf^-h^Ti**,, SfSl^X^K^JtBtJAXO 2 2 
\XWgLVV7,5 • : r—9&-?)l>?-7l'9-*)-6 2 Cvfeii 
■tSJltA«T#$. -^777 6 1 2tiS^yX^ 

• 7 7"f;i/E5!i6 i 4t'»^sn7cm^7N*xn. ^n^* 

n5fflrobvX^ffi^l^B#fCl±J^-rs^£€rBlflEt-r 
4. £tt5®£TC7>V-X • U>*X**1MBT 

5 2 0CDf%^£l^tCmt-££AUr#3. -BfA-yX? 

6 1 2, Ui/X* • 7T-f;Wffi^J6 1 4*3il>*v;U^^ 
2 0te7^ h-A£> F • • x— 

j££#->X^A • £ D -y £ • 9)lZt\Z'froZ.£* 

[0 15 2] v;^7'l/i?t6 2 OliT^ hAO>F • 
l/t/X^ • : f—9fc*Vi>7.5 • X 7 -i JUSH^J 6 1 4#> 
t>$>Z>Wt— fttfy yr 6 1 2A^ifi^H51W-r-5«!i^ 

te#T-5«aff^^T^S: I EU 1 0 4K«fcoT*frS 

-B#A«y7T6 1 2lC#fiE"r4x-^tt*fB*Kf J7 

7cx- ^ fit * IE 58 1 1RJ67C S S lZt£ o T ^ * „ 

[0153] •7;^7*l^^-y-6 2 0©Mv7.fA • It 
-f 9)V • Tt-IU—z/a >mzMVl2ntzl'i?7s5' • x- 

$>mitmm 5 o^t^v^^u^u-ib^mx 6 2 4 £ 

igSLTS^A-f AX • h 6 2 6^ji£>*l-5. 31 

OA'-f/U • JL- y h 6 2 6 «S*W«3V;U^yU^it 



30 



40 



50 
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X-a- 7 h 6 2 6©A*H vjU^TV^-y- 5 9 2 
£ii}*jAX 6 0 4 &MfS}?Z><&Rl<i;X5> - 7 H U7.fi 
^x-^ffl*fcttBPfiiroSia:M. /U6 2 4±Ki£Ui£ 

X h7 • =L~y 1-5 8 6fre>ff7)W&rtZ.6 0 0 

6 2:iiifiLT^:H^t>-B-a-Zi^ h 5 8 4*^#fcIPffl* 
<5>Hffi, *8»C«ffia-y mj*nX4 8 2*^05 
A-f ;U • ^-^jgSS^e.?SoTV^. ££>A-fAXSl io 
ftif-^ • /U4 8 2ti->7.-r-A • t>Uyt> • "th-f i7 

;nrtc4fl©u5?x^ffl[SHi^k:te2i-r-&it*«T# 

So 

[0 15 4] ^-^teA-f AX -rL--/ h6 2 6frt>& 

m>b?k&7-* • n*\z&mzfttz.m$Ln-( ax • ax 

6 2 8±tCtb*$tXT. ftitSSO^TOl/vT.^ • x— 
^M^|B|B$(cGjfr^«tg^fc^2-^0^-^7>h' • 7 
-^•/Ui, Sfta-H/7h7-a^7h5 8 6's 
x-^^M-5fei6tC^ffl$n-5X hT • 7~—$ • AX 6 

3 2'\M^tl-5. 20 
[0 15 5] W$e.3-—V h#IEAX4 8 0\$)l-5> • ZL 

~y h 6 3 4 ©^-^U— ->a >£i!LTH8i£nT^ 
-5. • az7 h 6 3 4 l«©AA*6§i 

~ y h 6 3 4 teA-T AX • a.- -7 b 6 2 6/>>e>AX 6 3 

• /U3 5 2&m&VTm*>nT&rzmi f_ 

PC7HI/7.I, PCSIlaZ7h3 6 2ICi-3tfllr so 

sn, >3 7 8 ' ±»caimsnfc«!Hi7D— • 

ty hiSSflt*. -rL-- y h 6 3 4«, 

■i!k0ai$tl/t^-^7> h* • T-^tt^r-^/U6 3 

[0 15 6] - 3--y h 6 3 4fCj:oT§{f$n 

TtUv'X:? • ^-^filtt, ¥fte\si?7.f> • 7 KU-Xi5<fc 
tfx-^ • /U3 5 4±£C2t£nT, *ta=*;h6 

4 0, 6 4 2. 6 4 4^iM^n&„ 

• h 6 3 4tS»ii5 3^^T©l/> J 7 l ^ • ^^y> 40 

Kfi£;U-:*ffi*;AX6 4 6, 6 4 8, 6 5 0*141 
T®M&3---y V 6 4 0, 6 4 2, 6 4 4 ©^-siM-S^ 
&Sr«>lTV>5. #7— ^t^S 1 * 1 0 O0-ISW7- 

a-yh6 4 0, 6 4 2, 6 4 4 \Z%t\sT\Xft Z. 

ore**. ^mcDM-m^mmiz^mi, 3-o<Dmmm 

[0157] ALU0irar 7 K4 4, ALUli so 



figa->^ h 6 4 2Rtf->7*<S£g:i--.y h 6 4 Oti^-n 
•£ft<Dtli2»UvX* • T-?*mm3--y h • ;\7 4 8 
2' ±(riitb-rS. ALU0i->7^ilaz.yh6 4 
4, 6 4 0*^^#fcm^^-5' ! b^8!i/MS^-iS'iSiSS 
»C««Snfc*ffl«E*«l6i=.y h • AX 6 5 o±\zm 

• ax 6 5 2^, &m'p&&7 : -f'm&fr*>mm=i.-y 

httl*/U4 8 2' ^WWZtlT^Z. 
[0 15 8] ALU0llaZ7 h644IJIFU10 
2©7'J7i7«tiao-hV7 h7 • h 

5 8 6(D?-?®it<DMJ5$:-y-#-h-fZ>tztbiZiS.m7 

rL- h 6 4 4 iCioTH-SC^nTcfiST Kl/X{gti I 
FU 1 0 2<F>9—?y h • 7 • AX3 4 6 tCC 

U 1 0 6<DffiJj\zHkffi2tltc.tii}]A7.6 5 4±lCi3lti}£ 
11, -mftZL—y hV>mW7 HUT, (EX PADDR) 
5yf 6 5 6H ALUOiffiaz^ h 6 
4 4tC<fcoT£fi££n7i7 FUX<D<S;B{tgB#£X F7 
-f -5 COT 7 H UX©dCD(SS{kSB^«ai 

M'7,6 5 8±lCiiai$nT, VMU 1 0 8^iM^n 

3) &m'h?k&T-*m&v>mm 

/U5 8 8, E|]fli^-^^>h* • A'X 5 9 4 *5<fctmScU 
i?X5> • 7 H UX • =f-^ • A'X 3 5 4 Sr&tr}g3Sc© V 

T-^U5 98 5riiiLTCCU10 6IC^$nfef? 
W/hfe^D-K/X h7 • h6 2 2T&-5. 

[0 15 9] infISfC^-^^>Htt, teB^^-li-ffi^x 

— 9 • AX 6 6 8 4S4LTYW7l/i/-tf6 6 6 \Zi& 

•trnzmtk?:-? • 7-f-;n<s*»-a-r*«**-r« 

ttB^fe-a-3.--y h 6 6 4lCj;cTSfi^n-5„ 
7"U^-9"6 6 6 (i#Sl/y^^ • 7 K • 7— 9 • A* 
X3 5 4fcgfrf3. BP<i^-^^> Klim2C9{4B^t> 

-B-o.--y h67 o-siM^n, 6ft$ni^etiiA;u 

6 7 2±Hiiai^tl'£>. ftWP®L&U- Y/7.V7 - J- 

- h 6 6 2^e>CD-f >A*>^> K • 7— 9 (inbou 
n d data) It □— H • 7— 9 • AX 6 7 6*^ 
y y76 7 4 (CckoTgffi^nS. -7)V7ZfUi;^6 6 
6, 77f6 7 4*5^^^-^ h • 7—2 ' U ^~ 
> • AX 4 8 2" A><bCD^— ^«v;U^yi/^7+)-6 7 8 
©A**»&gflr**l*. 7 8«S#?"I 
Sl^— 20CDU-VX37 • 7-?mtf'> 
7,71*- Zuyy-O)*?^ t>)Vz:£\z. -?)V7zfV9** 
|±i^/\*X 6 8 2 LT—f%Ay 7r 6 8 0 

znzz.t&'simiz-rz. — b#a*->xt 6 8 own 6 

(b) (C^T-B$A*^7r 5 5 2 ' .ttlSWKISIU:^:/ 
fd«il5 5fi*TCDU> 5 Xi7 • f-^tt*-^»;7 7 6 
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• /U6 9 0 £i&tfiLTffi;>J-7Jl'3^l^-y-6 8 
SUfctf-C**. v;l^^1r6 8 8H -A 
7.6 9 2 5«fttT. 9n/Mkjtt7 7^^E916 8 4A> 

-5. V^yi/^lte 8 8«*iB5 5<l^TO)U-> J 7.^ • 
X-^ffi^S^tT. 5*-* • AT 6 9 6£SlE&l-TA 
^ ^7. • an s> h 6 9 4^HP*K<E2ST****"$"*. 
A'-fA'T • a-y h6 9 4(l 9—9 • AT6 7 2, T 
;^yU^-9-6 6 6^e.Otti^x-^ • A*7>6 9 8, D 
_ K . . A -x 6 7 6 *5J:t;a^aa>v h • 7—9 

. • /U4 8 2" 0AM'A7.5£ft88#£ilSSl> 

T, fii&titar.^ h 6 7 Ofr^Ai&ftfcBPffi*^ 

^> Ffil*>£fi~t A*-f /U • aay N 6 9 4««fi 

SiSii-CCDl^T,? • *^7>H7 ; — ^fflS:I^Kft-S*? 

LT. • aa-v h • m*>AT 7 0 0, »»/Mfc 

£ D _ h -/ x j, 7 . =L- y h 6 6 2lC«f«anfcX hT 
".'^•A77 0 2. i3<fctf8&:r-**£8&5 8 OO 

7. • AX 6 3 6±.\Z<£t>TZ>£o\Z®<. 

[0160] »ft/h»jSUl'-^ • aa-y h 7 0 4 A 
-f AX • any htb^AX 7 0 0 tSE&x-^&A'-f 
AX • AX 6 2 8 t^n^tl<Dmm=J--y b 7 1 2 . 7 
14, 7 1 6 Ctt«Snfc««^-y hAWU 7 0 
6 , 7 0 8, 7 1 0 £©|HTRI«rK7 f -*«»S*aiR"e 

[0 16 1] 7— *x£xW 0 OCWiSSSiSWcJ:*) 
Xij;U 7 0 6, 7 0 8, 7 1 0 3 
(Dl^vX^ • h* • T-^iSl^-'^ h 7 1 

2, 7 14, 7 1 6©*'*'^^^C3lt"*Ili**'5IIE 
cn6<D««aay h 7 1 2, 7 14, 7 16 
0HJ»;UB8«gaz-v h • 5 s -* • u^-> • AX 4 
8 2" K^^n. =f-9^Vi>7.9 • 7 7^^V 
7 8'vRi"«t^tC*:-DTl>*. E&x- 
^«»flM6aay hltl* AT. 6 5 0 *®m3--y b • x 
-9 • U9~y • AT. 4 8 2" fctt«rr*fc»KRH-*» 
CtfcWT?**. #§g93tf>7-*:r^3^ lOOCi 
v;Pf7"l'i'ii-Iffi^-">' h 7 1 2 t»»/Mk^ 
ALU 7 1 4 0>*«a-y HiiA/W*#»*»Af- 
9&&M&3--V h • AT 6 5 2 £StUUTg&x-^ 
i£?g5 0 0©i|gazy h • X— ? • U^-> • A*X4 

8 2' iz&m-?z>zttf'simT'&z>. 

[0 16 2] 4) ZT-)V' WJ7.9 • : r-9m&C>l£ffl 
7-)V\tM : r-9m&1 2 OIJ01 2\Z^tXX^^>. 

'(7)x-^^s^7 2 oitm^mz2mm(D^(Dm'< : r^ 

y b hntfoi\^L&Vi>7.9 - -ty bfr<bM1R2ftfr, $> 



A? 

-9&&*:mm?z>zt\z&-?T)£gi2n : b. droits 

«. ALUlta-7h64 2, 6 4 4, 7 1 4, 7 1 

6o^-rti^tc=t^M*fcj;oTfTt)n, *-©*s£<d# 

-y b 7 2 2^m*>ftZ>. Z\<D=L—V b 7 2 2 tt, $W 
M^JilfcbAcfft^Ex^-K • aa«y h4 9 0*^ 
StflRStALU&fignay b6 4 2. 6 4 4. 7 1 

4, 7 1 6<Dtiit)&MVlV. nm$£Wu • My b* 
io *S£U y-;WJtfe*g*<i^ttUiT?). ffi7JA'X7 2 3 

£abTlt*£«fl©ii3££Aftv;i<x7l/7l*7 2 6t 
A-f AT. • any h 7 4 2^|S|P#tceEi-f -Siliian^ 
3„ «E*43±tffMM^R£x-*ei&iH£*3K. A* 
/f;Ua-y h 7 4 2\%WM<D^)V : f-ZfV9 J &^iMh\^ 
T^ISiSti. AM AT • nay h 7 4 2 ©A2j|Btt?1£jBc 

5. /W/U • a - -/ h 7 4 2 <Offi©A*tt^-^iS» 
«S*U • 7*-* • A*T 7 2 4 t=T-9 • AX 7 4 
A ±.<D2-D<D-^— )V • t^7>H*^6-3t^5. A'f 

2 o AT • aa-> h 7 4 2te«i«2-3£T*<?)|p]P#ir»T't 3 <7> 

• AT 7 4 8 : &SftbT7'-MSII^-7 h 7 4 6 
A-glt^Ci^S. *fc, A-fAT. • any h 7 
4 6«Si« 2I$TO-»yil' • t'y h • ^ * ^ 
7>H-k'-^h (CFO. CF1) *«»7n-IS*$!l 
P7-f>7 5 0, 7 5 2^MffibT|W!»tt3te2|-r^Ci 

[0 16 3] y-;n^»x-^iiiSSwso^»«. ittfc 

i^*A*T 7 2 3 ty-;HK*/N*T. 7 2 4±K£tB2nfc 

5A*7;^^l/^+)-7 2 6S^W4. COAT 7 
2 4ttM21iTO^-MI*K7 h^[B)II#»CV;U^ 
:7V^-y-7 2 6^fc3|-r'2)Ct^T*?>. fti^ 
2«£T?©Jt*MS*tfy h^A*T 7 2 3 *S*UTVJU 
^H^ij-7 2 e^feiiT^Ct^T'tS. VJU^^U- 

->TxA • 9Uv9<0&¥*M 9)vmz-r-)v&M-#f 

A„7 7 7 2 8^eii-r-5-t^T#S. -B#A<y7 7 
40 7 2 8 «2 "^CDfig^^Wj:^ H <h?:^tt«. 0 6 
(b) C*l/fc- J l»n'/777S2' tUSWICHbT- 

T5» • x> b^1fiiy>9)V • My bfrt>t£Z>Z.t-?$> 

H2CDt@jl*«8e(D«gft : '^TDy hO&^JC 
-0(D^xT^7-c^75i|glt^nT^-5C<!:Tfe^. 

y b\z&-?Tiz.m;£nz>tc»b-?&z><, 

[0 16 4] -StA*777 7 2 8 tt*iiS 4 <@i-e(DlU73 
so <DV— T • ^^Ty / \C07i7 - teT.£'£-§£T£ 2fll<7)'7" 
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63 



)V ■ l^yXi'lliyXfA • 7 a y p<D&*-V-1 7 )VZl 
i«C^7>h* • /U7 3 6±K2&UiU ^ V tf 
it 7 3 8'\&&l^te:7'-;l' • *-^7> K • r-^/U 7 
3 4^igfiLTy— ;U • • 7 7-i)VWMl 3 2 

E5IJ7 3 2te, 0 9 (rlfeSWtr^Ti^tC. US© 3 2 

77 7 2 8*^©t-^TSIL, yXfA'7n77 io 

7 3 2*^K*5(-pTai7JA*7>7 4 0 l.lzmiii't^ Z. <h 

3 8teA*7.7 3 6, 740 

jtO^T«:*^^>H : m*A'X7 4 4±lcailUUTm 
/IX • ^L--y h 7 4 2^e^|-r-S). * 

SI I I 



[0 1 6 5] h 7 4 6«2<@<DV 

- x fi ir -o w x :7*-;MSiir £ 4€ J£ < gUfff * ftflg £ ft A 

Uv^^ • "fey b<D\,*-rt\frfrt>mc!.7<D* 
^7>h*tIEUl 0 4^2ie.tl'5ttS<7)Enfi^7> 

u>\ i <z>{im<D2-o-e&z>o SI I Itjfl Vtt, * 

^\ i o o<Dm-m^mm\z^^m.mzr-)vmn^t 
Ftrnm?— v \*n fat <D±.y*> h£SL-cu 

[0166] 



fa 





lag 




rsl«rs2<tD^ 


> 


0 0 0 0 


r s 1 ttr s 2iO^§b^ 


>- 


0 0 0 1 


r s lfir s 2iD'h 


< 


0 0 10 


r s Kir s 2 J;0/h^*bV> 


<= 


0 0 11 


r s 1 tt r s 2 i*L<&^ 


=*= 


0 10 0 


r s 1 ttr s 2 




0 10 1 






0 110 






1111 



* r s =Vi>7,5> • V— 7 



I V 



rslBrs2it)^ 

r s 1 «r s 2 J;0A^#tl^ 

r s 1 It r s 2 <fc 0 /h 

r s 1 fir s 2 «tO/hJ0»*LV» 

rsllirs2 &«L<ftV> 

rsllirs2 



tDBffSfcfar s lllrs2J:0* 
SHBJ*. rslttrs2J;tl^#U» 

r s 1 tt r s 2 «fc Q /J\ 
fcUWf. r s 1 ttr s 2«fc9/JvW*L^ 

rslttrs2 t*LH 

^{8 



MR 
> 

>= 
< 

<= 
? 

?> 
?>= 
?< 
?<= 
? = 



l 1 



oooo 

0 0 0 1 
0 0 10 
0 0 11 
0 10 0 
0 10 1 
10 0 0 
10 0 1 
10 10 
10 11 
110 0 
110 1 
10-1111 
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(34) 

atv 



66 









0 


Zero 


a a a a 
U U U U 


b s 1 &b s 2 


AND 


a a a i 
U U U 1 


b s 1 &- b s 2 


ANN 2 


0 0 10 


b s 1 


bsl 


0 U 1 1 


- b s 1 &b s 2 


ANN 1 


0 10 0 


b s 2 


b s 2 


01 0 1 


b s 1" b s 2 


XOR 


0 110 


b s 1 b s 2 


OR 


0 111 


- b s 1 &- b s 2 


NOR 


10 0 0 


-b s 1" b s 2 


XNOR 


10 0 1 


-b s 2 


NOT 2 


1.0 1 0 


b s 1 - b s 2 


ORN 2 


10 11 


-bsl 


NOT 1 


110 0 


- b s 1 b s 2 


ORN 1 


110 1 


-bsl -b s 2 


N AND 


1110 


1 


ONE 


1111 



* b s =~f—)l • V— X • US^X^. 
[0 16 7] B) O — F/X hTfflffl^-— "J V 
m 1 3teD-F/X b7 • a-y b 7 6 0©«"J**bfc 
*)<7)T&£. ^r-?«S&5 8 0, 6 6 0 KI9J* K*2n 
Tt»*3fl«. o-H/Xh7-i-yF 5 8 6, 6 6 2 

t5(o*w$i^. -tn-^n©?*— *«!&5 8 0,66 

0A^©-f>?7x-^B7H^ • AX 7 6 2*3ct^ so 
o-KiXh7-f-^-^7 6 4 (6 0 0, 6 7 
6) . 7 6 6 (6 3 2, 7 0 2) 4«ftl/T^5. 
[0 16 8] D-b*/X h7 • =L- V V 7 6 OlCioT 
«ffl$n57Kl/Xll I FU 1 0 243cfc^*I EU 1 0 

Hl^ 7. IFU10 2(JIffl7Hl/XTi 
f£U CCU 1 0 6 tVMU 1 0 8F B ^<DliSlCfe?¥LT 
ftlJ KUX££f£T5©l;:2*U IEU10 4TIJD 
— F/Xh7 • H7 6 0£$)Ji7 FUX • F 

©«, jH^T^fTsnsfcfek, mmrYv% ■ 

?t7> F7 • ^"^W-->3 >^t-M7y7"T4J;^S 
«±tfCCU10 6*6P-H/ 
7. h7 • 3-=.y h 7 6 0^©liff^<Df-^ • "J * — > 

-^ffi±tt*«^7c«)frP-K/X F7 • h 7 6 
OteX h7f*M***I EU 1 0 4tC«J;^T5fijg^n^* 

<. -^©*£&, p-H/XI-7 • az 7 h7 6 0i:io 
TA-;/7 7KB*>nfcXh7 • x-^ttn-F/T. F7 so 



• h 7 6 0(C-^>fcHt?¥fiE-r^-i^T#-5. ^ 

frSnfc^&i&^ttT^fc^X hT^ti^U^aT H 

_ : j,^.p_ |,-/xh7 • h7 6 0*6CCU10 

6 'MBit! U CCUf-^-D-H-^^->3>® 

[0 16 9] Jl^WlCtt, *I7 1 
0 8*>5D-F/XF7 • 7 HUT. • /U7 6 2±lr2l 
lii^ns. D-F-7h'l/7B-lS«l:SD-K-7H 
U-X ■ V : J7.5> 7 6 8o-3 l~X F7£*l3. 7. F7 • 7 
FUX«Xh7 • 7FL--X • Vi>7,91 7 O3-0 
fStii. d- F/X F 7 Wan-;/ F7 7 41^58 
ffi-^ h 4 9 83&»6S«Lfctt»fi^*S^Tilff 
U D-F • 7FUX£XF7 • 7FUX£Uv>X*7 
683-0. 7 7 O3-0 iZvyftZZt&m&T*. □ 
-K/Xh7«iJ1»a--yh7 7 4«, D-F-7FUX 
£5y^T«fc»©*ll©^*lH*P7-f >7 7 8±Kj£ 
ttib, ^h7 • 7HWX«r55/^-rSfcftOW»flr^* 
W»7-f>7 8 0±Kjlffif<5. XF7-x-?«XF 
7 • x— ^ • U^X^ • -t-v h 7 8 23-0 (DmWWHZtt 
etS^a*; FKXF7 • 71«U^t5»yff50tH 
mzvyJ-Ztl*. 4x4x3 2k'7hi7Hl/XM 
an»/F 7 7 2 Ktt, D-H*J:tf7h7 • 7FUX • 
1/->*X* 7 6 83-0 . 7 7 03-fl l:A^TH57H^ 

■y-f^^BtW^^h'J-y^X • 7 FU-XJt&OlIfT 
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y b 7 7 4(C«fcoT$W$n5. 7. H7 • 7 KUXK- 
StSP-H • 7 \ t \yX(DW-tEtmmoir--> 3 
«W5-f >7 7 6 ^14tTD-H/X H7ffllla=y 
h 7 7 4^i££tt5. 

[0 17 0] P— H • 7 Kl/X^VMU 1 0 8*>&4A. 
5*1, fi^B*©* H7*<fcl^*£tt, P-H-7KU7, 
tt. CCUO— H • >3>©HJ464:BRfK:, A* 

X 7 6 2 7 KU-X • -TLX* 99 7 8 e^A-f A 

xan*. ua»u x h7 • 7-^M«*nTH8« 

&»4, n-h* • 7h*l^Xtt^fflpI^P-h* • 7HWX 
• 77f7 6 80-3 fC7->^$n^. ^f^X h7 • 

5 0 0*6S*t4t, a-H/7h7M»ar.vh7 
7 4tiCCU7 : -^eig^*M^t> i»7-f>7 8 
4 SriiLTCCU 1 0 6 ^©7 ^-tXOfta^fr-S. C 
CU1 0 (ready) £il$gj-f -5 P — 

K/X h7*ij»i— y h 7 7 4tiCCU^a7 KUX£ 
CCUPADDR7HUX • /U7 8 8 ilCiMtBT-Scfc 
oK-fel-^ 7 8 6 dti^T-So uffl7Hl/X«7Fl/ 
X • AX 7 9 0 SriSS LT^f^-T-SX h7 • Uv'X^ 7 
7 O3-0 *&»6n«. WfST-SX H7 • 7-^ • U3> 
X^ 7 8 23-0 *^(0f-^liCCUT-^ • AX 7 9 

2±K2§a3£n3„ 

[0171] □ — K*fr#ttfHMgfr:i=y R98i>6 
lb$n*t, n- H/^ h7(Ma=y h 7 7 4BD- 
h* • 7 HU-X • 7 7f7 6 83-0 <D-3*«S*SnfcD 

fc4*5£©7-;/77 6 80-3 hftCDD-H 

4 9 8tt«g^©pIfi6tteDfeS2i>^-ty V<DZ*>*>fr 
<D$><DU— K^^Sr^L-TI/iS 5 try h • ^£ h;P£n 
-K/X h7(B»a-y N 7 7 4'v.ttf. 3//^-? 

7 7 2*i— Sfe-T-SX H7 • 7 K^SSLTl^V^ 
tt. D- K • 7 h*l/X«7 KU-X • AX 7 9 4 5SftL 
Ttl/^3' 7 8 6'\ien, CCU PADDR7HI/ 
X • AX 7 8 8±lCHJ#$n5. 7K1/X0g^«, D 
- K/X h 7$WP-^ 7h 7 7 4iCCU106 ffl-p*» 

tl<5. jiff I Dtt (Ex I Di) t> P — H/X h 7$4?f « 

H 7 7 4Jr,toT2p«anTCCU 1 0 6i:Ml 
TtU^n, CCU10 6^ExIDt$^{fg*r-^ 

& j te>&£-cMivrz>t%u-}tm&*m.m?z>. z\<d 

I Dfaii4 My b • <9 b)l-fr<btz9. §|P- KSjJc£ 
tUbfc-tn-fnoa-K • 7 b'UX • 5yf7 6 80-3 
£@#k'-.y j£l/r^3. 5#g©t*-^ httP- h* 

5. uOI Dtttt, Ufc**-3T***fT3.r:y h 4 9 8 



(35) 

[0 17 2] $tff-r^S*P-K • 7-*#&ffloI66T 
<hrt*CCU 1 0 6*»e>P— H/X b7ffl'&3-— y 
b 7 7 4^m%l2n2>£. U—\t/Xb7MW3--y b 

7 7 4ijffl^btaz7 b#7-*£§fiu -en* 

P- h* • 7—^ • AX 7 6 4 ±l;ij£ffi-f ^rofTil-r 
•5. ffiB^fe-a-a.- •> h 7 9 8tiP- h* • 7-*£:fr^ 

[0173] ccuio QfrbT—ftmnztiztm 

10 P#|£, a- K/X h 7 Sfllfa.- h 7 7 4li. CCU1 

0 6*^ExIDtt^flt5. to*. P-K/Xh7 
fWlfa.- y h 7 7 4 tea- H • 7-^^d- H • 7-7 

• ax 7 6 4±\zmtii-£tiz>zt&%it>-&z>mmmn$: 

y h • ^9 b)i-zmi$-tz>. 
[0174] o i Evmmm^comm 

05£#H8LT, I EUftJflfig&©;*^U— > 3 
20 3„ 01 4(C^Lfe^©j|?f^'r5>^tt, #560^© 

[0175] 01 4©;$"f 5 >^0te. 7n-t y+r • -> 
XrA • ^p^ • -tr-f ^;i^Po-6©'>— 7>x^l 

*^^0»ig**g«»J{Cj:S7-+7^7r 

looTit &7n-ir>y-y- • ^;utt2owT-y--r 
[0 1 7 6] 7P-t y-y- • u--t ^;uo©t^«, ifu 

1 0 2tVMUl 0 8tt*17Kl/^44)St5J:5i: 
iofPTS. i©ftI7 FUXttCCU 1 0 6^S|f,n> 

+ • 7^-fcX • ^-^l^-->3>*^^$ 

S*$nfc^^-b-7 hmffl+tyyj 1 3 2 
lZ$>Z>t, ftH-ty bifya-tyD- • ^{7)V\ <D&« 
t^T I FU 1 0 2^M$n^ ^-fflii, IFU 10 

2 X x -y 7 • a." 7h2 6 0ilFIFO264 

•fe-y I EU 1 0 4^ft<Dtctb\zm2ft2>. 

[0 17 7] 1) E7P-K • =L-y hWPSB 
E7P- h* • =L-y b 4 9 0 H^^^-t «y h^M^Jfd^ 

-K-T-5. E7P-K • a.Zi-y h4 9 0«ffjg7— ^7 
i77v 1 0 0TH AX 1 2 4*iSB&LT§^ofct" 

m?m&i±mm\zm-3< a^y^-^uy^t ltsi^ 

$nTU«.o 7-^7^7-^ 1 0 0\Z ± oTig^^n^ 

^«l©ttittfci;gv 1 iZTFZnx^z. 

[0178] 
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EPM3— ;u 



iJPSu **. ->7h*©«W>tf£ 
fc3tUi?7* 
P S RCD#--fey h 
y— 7 • l/y^? l 

Uv>7*-fcy hA/BliR 
3&$teWv>7* 

• -tv FA/BIS 

BPfii. £fctt^-7fc*7-fey hW<£ffl 
y-T./JMcl^** 
^—7 • Uv7^ 

-f >x-y7 7 • Wv»7^*fc.tt8Pffi5e»fl[ 
Ui>7* • t7 HA/BIS 

^—7 • 

Uv>7* • -fey KA/BSI? 

ftfc/mfl W 7 * £ ©M©» 

7* 

Uv>7:? • fey HA/BIS? 

»»/MkJ»*»6Wk^«>**^^ 7°«it^ 
V-7/365tU^7^ 
1/^7^ • "fey hA/BSiR 
7-jHi5&3-F : AND, OR&£(Dfg5£ 
^ftT'-Jl' • 1^7* 
V-7 • 1^77 1 
y— 7 • 2 
l/y^^ • -fey hA/Bl« 

f,07HUX • *7-fey hOJtS 



&3S7 P D->-v^ 



[0179] Ef3-H^-'^ 4 9 0li^t7h so 
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K-ar7h4 9 0i:iot7yf$n5. LfcT^-o 
• =L~y h4 9 0<Dffi^*^*6A-r#?.n^J:^tc:^o 
MXl&^tl. b)V<DMy h%Ltz\ttzr-7j- 

fx7*4 9 2A.sf,n5. ft^c* h;i/tt# 

izftm*R&vx^z>i)\ $>z>wt*:n\zmi-vx^z> 

fr£J&j£LTi^-g>. 8ffl©^ h;p^&^co^©F»g 
hfifr**ffc«)KIW»7-f>5 1 0£ 
i&Efc LTi§?>n-2). 8ffl©^ h;UjWH»7-f >5 0 6 
£*£(i3LTj££>tU 8ii©«S«t 1 lfr^©&*f;:=koT& 

[0180] 2) ^U--fi7i- 3-— y hOWffl 
*-v'J — • ^xy* • o.-y h4 9 2(i0i 4(r*-r* 

h4 9 4 tmmizwiiprz. **u-- 

• J." -y h 4 9 2 tt$?iS7— 1 0 0 

X'\tmmm.^itmwnz&-d < nzsyy-tisxnmznx 

Ifcii'oT. ^t'J--5 1 i7*-i-'Vb4 9 

•5iMZ-O^X8m<Dti>-$r? ^T*i#!S$nS. nnj&*& 

3 ££pJfiE£-r-5fc«>-e2b§. f&JfflJ7-r>5 0 4±(CM 
tti3ftfc*HI«*ll;:«fcCl. 'J — • ^JLyti • zv~y 

h4 9 2«. u- • y^if^-r^^n^onn 

\Z&&-r2>ftfe<Dfii<?i : £:mm-tZ>Zt&XgZ>. 
[0181] $ ZiZ, +tU~- ^xy* • -L-y b 4 
9 2tt81@<£«g<£lfr^©#*{;:OUT*-t' U— • h'-y 
Ncd-B#M3 bf— £fcoT<^3„ +t l J--^h$?E 

Z7h4 9 2tt7 J Di? r 7A^ MJ— AOHUfTMrr 
U— • My b^)k<0^iZ&A.?>o LfztfiX. miffl 

xmnzn, **u-- My N*se3e-r**^s*fT$ 

S^KftTTf 3&«©rfHrfc. *+'J- ■ My 
^-?2>tii<£(D&£\zmfrnX^Xh, m'tT?2>ZLttfnl 
mx$>%- 2*>\Z* *t l J--k'';hWt , J-'fx 
• a-y h4 9 2(l£oT$Jf ^tlT^&CDT, d 
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• =f-*.y% • 3-—y hteftSB— S^f^-v U- • t*-y h • U 
y^i'^^ U 7^3 7c ttTJ;^ CI H^TUfT 

ttft^. **U— • • ^---y h4 9 2#ff|iftL 

TV»*-I**+ U- • fcfy h • Ji/f^TSI 

ro^Tft^jcigjesnfc^jr^-r-s^-v u- • My 

[0 18 2] 3) ^-^feTfM^xy* • =L-y b<D 

"r-f&nm&J-^ytl ■a- 7 h4 9 4liEr3-H 

• =L~y h 4 9 0*»6IW«5-f >5 0 6£igffiLT8<B 
©UvX*#M§S55iJ^ Wl^Stt^-S. S-U^T-^© 
#fig«3 2<lcr>l/v J 7.^Sr-SlC 1 O^SiJT SCOfC® 
Ufc5h*-yhfli "A" "B" *7iHy-;U- Ui'X* 

• -t-y hrticg^tiTi^i/v'x^ • n> t> *m.m~t 

-±yhlt "B" U-^X^ • -t-y Htfc^tin-So 
^«Sli3 0STffll/y^^#«7-<-^K!&J$OIt 
2-3CDV — X • l/i^X^ • JUHi I'D 

JCUv'X^ra^Kl^tS, JB^feP-^X^^m^LTli-S 
^^oTti, Et3- H • ol- -y h 4 9 0 ICcfcoT 

lhtl'T-?Wfe^Z\£$:m<*l'X^Z>m&tf&Z>. tSL 

[0 18 3] ^-^fe7?M«^x-y^4 9 4 t>05B7- 
*fi?ft 1 0 0lz&i->XW£tc2>m-&-&ai?yi; (p 
ure combinatorial logic) T 

tc«»csn^>^©v-x • ui?x$>mMtmMW)tznii 
izwfrnrzifoii<Dttifci'i;x?&mt<Dffl<D&ftm&& 
mm\zmm?2x£?tzmft?z, 0 t'7 kemii, 

#M#di<k*©U^X ^ l:I^^Tt Dfc^Sr^SUT^x 
40 -^fe7¥M^^xy*4 9 4K<J;-DTfl2 6ft-5o +^ U 

[0 18 4] 4) l/y7^*«a-7 h-ODg^ae 
UvX^e4:«3.-;y h 4 9 6«8fi<D&@>£©*H*-f^ 
T©^vX^#fig© I DSrfW»5-f >5 0 6€riSSLT 
ls>zS7.$>&W-m%$:mffl7'{ > 5 0 8&m&LXg:l-fW. 
Z>o 8<@©Xb-^ > h*»&'®"7 h U y ZT.bfflffly^ > 
5 4 2 Srig SLTStt®^.. cn^CI > h«<S^ 
^♦❖OS-fey NOtfT«!fO*^AtHfTanfc3&» (^7 
so Ltzfr) uOM*^yX?$«a- 
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5 1 2 £*£fiLTfft4rfg?TP-X y h4 9 £© 

^<Sr7-f>5 1 6 LTSfTfS. ^SD, 2<@© 

[0 18 5] Ui/Xi?&2>3.=- y b4 9 6 14 AX 5 1 8 
*iS4LTUy^5' • 7 r -Y ^BE^J 4 7 2^2t"&tifcfH 

XT*V— X • l/^i'ilRtitt^fe^-OO* 

^t«T-^SK©-^7 7 7 6 12. 6 8 
0. 7 2 8 CBA^T^StiWibTiMStlS. «ff 

— ^teUv 5 *:? • )V& 1 4, 6 8 4. 7 3 2 ICX 

h73ftTl><. y— 7, • UzSXP&miRtes UzST.? 

6 1 2. 6 8 0, 7 2 8*>e,S*?$n-5. ^©ifr^tf 

1 4. 6 8 4. 7 3 2©l/:xX^75^tR$n-g>,, ^©*£ 
^. Vi?7,5>&% 1 =L~y b4 9 6 ttJBffmf^frSn* 
#<&■©*§-& Kte. l/y7,^ • 7j"f ^ ■ Uv 5 X*©#S8 

«k 3 letter 3. 

[0186] 7-*T-^-V 100 Kitltf. -fif/V; 
Vy 6 1 2. 6 8 0. 7 2 8BMt5l/yX^ • 7? 

iffl§g^»§4i;MLTio0?EftUy7.^ • xp 

yTv^tiOlftll {Sgl-v'X:* • ±y hftOttfo-? 
3#^©P^r-->3 >\Z£-oTWft2tLZ>. ^<D&£<D 
7-X • l^X^JSttV-XttSHtttf^Lfc** 
(C*fUT7 ; -^te#H#5 1 x>y^4 9 4K<fcoTiSiSiJ2 

ay h4 9 6 \Z £.iT®W,\zm 

[0 18 7] 5) 4Htmf3L=.y b<DWffl 
^mi^-y h4 9 8«. %ft-?Z2>$s<%<D-\Ly h£ 
\s 9 J7.9H&3-—v b4 9 6©HJ73tEx3-H • :x~ 

TWWT*. fi><$T%ft3-- y b 4 9 8 \*mW?-1 > 5 1 
4S8i!iLT*iSf$nfclia=y H4 7 8o- n 
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fi3.-y b4 9 8\*mft-?'<Zmmnimti.tii<$}-ty h£ 
l/y7^5l(SaZ7 h4 9 6 A^§fl1-5t, 

77-f;i"\©7^-tX^ST*^><!:-rSi:. ffc^fEtT 
2r 7 h4 9 8«^#^SrHff + ©^3.->y h4 9 

8 0 - n ifi&m*im-etozz\t 

a->> h4 9 6^fT-r^^^*wsu-r^)i^©SJS^ 

«/hi3-T-57ci6(C. ^IfTaz-y h4 9 8«#ffl©ffi 
3"tf D V y f T KM £ m ^ -5 . 
io [0 18 8] %fTl-^£fft4r£¥U55rf 3<h. l^X^ft 

hmu ^©7^-t7.«m3 ^"D-t^-y- • im ^;wp2 

^F^i&T^xh. ^fTa- 7 h4 9 8B 'Execu 
te oj Tgfj;5i;io$fc(i2oKJ:rol^- 

7h4 7 8o- n K £3:*^]/— ->a >£HflJt&U l/vX 

* • 7t-1";HH51J4 7 2*^iI<=,nT#£:7-7. • x~ 

[0 1 8 9] ftaWtLT, 7-*f^ftl00Tffi 

=L~y h^rilUTJIff £*IS„ UA>L, -«©<MN4. 
[Execute lj T*^t"=k'5l'. I^BtlCtU^tlfc 

^^^7-rs©ic : it^©7'D-ty-y- • -tn* jrjwg&s 

ff^. Execute OWtExecutel# 

y hlCHfT$i±-5.^t^T#-5. ALU«MB:x:^M4 
Hi 4 tc^-r^tc, l 7*nt7-!t • it-f ?;Pf*gTffi7J 
7*-*£*±U ^©m^-^te^^LT^rctt 

-y b«rtg|5A-f 7^-f Xtmm^y b\Z-?Z>Z\iitf 
til&LlK IfoJioT. ^©T'P-b^lr • iM^PTSiJ 

ft-snmm*.^-? \zmitz> ynt it • u-^r 
©Mttffl-ra^t*«T#3te^. 0i4i:st#^ii m 
m=L-y bT'(Dmm*5zT-r5>tz&\z\$, zzfu±.y$ 

• -iM i/MMit -5. 

[0 19 0] S-yp-fe^it • V-l 2 )UDlSHz, ^^fr 
a- h4 9 8©HfgteifgDjg£n.5. ^©ife*, ^fi 
40 Ofi««|>©*^ty h©«R4:«ll^.y 7 8 0 - n 

7-+^^5=-^ 1 0 Ottyntyt • •y-'f ffrZtlzm 

*wj4**5 t> xfr 6ns«¥i%3ftff i 

[0191] $>$}%ft3-- y b 4 9 8 ©^figT«^{C# 
so #£*M*©^nM~M^-T3~£T'fc£. h777"^ 
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& I EU 1 0 4iJ>6^ I J7t5lS'5^*4. £<Dck5& 

8o-n C0^-rn*^*\ &£^«0iJ*.tfiifttfM*-£x:3 
-HLfct^lCE^n-h* • H4 9 O^^^SBfiJ 

-f >3 4 OSrj&E&L-T, I E U 1 0 4 ^«f , *;infc©(C 

fft^56fT^-— y H4 9 8tt^ffil EU 1 0 4T§S 

t£Z>t, #^ffJL— y h4 9 8tefflffl7-{ >3 4 0£ 

"nBtttKjh-rifcAt^Mffin -7 M9 8H p 

n^io lets 3 t^Stt^^. 
[0192] ^a^^A$ij^wottn<&^5g-r2)S)-5aco 

I f3- K • a.- 7 h 2 6 2 K«koT¥i]SiJ£ft 
ZL<DU<Dfii'$t\Z\3.> D-ZfJls— • 'J 9 — >. y 

*^*fT^--y M98 itmmmmnz i 

EUU^->l»7-f>3 5 O^IftbTI FU1 0 2 so 

[0 19 33 6) g7M»a-»; h©s¥*ffl 
SS7*J»i-y h-5 4 0tt«*3.-y N4 7 8o- n 

WPjIT-^t^? 1 ^ 1 0 OTtl ^7iiaz 7 h 5 4 

£t*L7c5£7^ h^&^tgJ-^y h4 7 8o-n 
*^CDHfT^7«fc«5 feW^^P-tyli- • it< 0)VmzV 
i?*9fk%3-—y h4 9 6. A'f/Willlazy h 5 2 

o&£zfmmfflffl=i.-y h 5 o o^jis. zinircto, 

#^^fTfa--y h4 9 Sfi^^X^efe^ZL- > h4 9 6 
£iILT\ ffcfr££7T*«te3.- y h£#®#^5BfT 

T**. A-f A-7.SiJ1Hln.--7 h5 2 0lt mm=L— y h 
^ettJTJStlTcx-^SrAW A^ • h4 7 4 £il 

S.tpJCAWA^-r-Sipfii^fT-pCt^T'^S. so 



7tf 

tc, igjgftjffla- y h 5 0 0 fcM&flEa-- -7 h 4 7 8o- n 

<d tm^izn^-r^^^m-r % £ o \zwi&t 

[0 19 4] 7) iijBfW»JL-y h0>&in 
^7*J^a->7 h 5 4 OfrzmZtirzfii^T^Z bJl 
<Dmz. h 5 0 OteET^- K • 3. --7 

h4 9 OA^tBTJ^tlTcftfeTS^^-ty hSr^EIl^T 
*. $><£Xh*)-&MJf<D$><D&l!i)<$r\z5ETmffl3--v 
h 5 4 0tC«t-pT^7W81 ^tttt^nst. 
iijBf&JHa-y h 5 0 Ote, umy-i >5 3 4±friiiU 
$n7c©JWm^$:fflL-T-B#A*>7 7 7 ■XD7h*?.l/ 
vX7 • 7 7-OHBJAJ4 7 2rtfflJ*Jj:t5*^!l«I£L 

z>z\t*?nmtz>. 1 •D^tcitm^.oi^^mmiz^m 
^nst, pc 1 n c/s i z emmm^tmm^-i 

>3 4 4±lci£tB3n&. S-^D-fe-7if • ir-f f)lz"t 
lCgi^4(lSTCD^S:jijS-rS^i*«DltgTSS. fft 
^•■fe-7 h±#*«3i»an*t, I F I FOKROfMIHg 
^^J'ffll7-r>3 4 2±iCii(±S$nT I F I F02 6 4 
Sr tail S-fr-S. 

[0 19 5] 8) $iJ^7D— ffiiJ^rL- >7 hWlfiffi] 
W7P-SI«a^7 K 5 2 8H HffiaJfitS^O^-t 

It. fOtt*7*5 >7 c ^ff ^tlfe^ i* ^ 
IS* I FU 1 0 2(c*g^T#A4<t-5{Ci()^T-5. ffltf 
7P-*iJfflirL- -7 h 5 2 8 IJEf3- H • n^-7 h 4 9 
0(Ccta$iJ^I7D- • ^7>f#^OW]iJ*«S:M5 
-f >5 1 0?;SSlTWm. ^?5E€>l/v7.^fe7¥^ 
«©t7Ml IWW^'f >5 3 6SriSSLT7^-^«?¥ 
M^^i-7 7J • n,- -7 h4 9 4^e.SiJ»7P— {ftHW3.- 
•7 h 5 2 8-N2i£n-5©T, $!ltfll7 P — ©JffllrL- y h 5 
2 8«y7>7 t ^©«S**5ferfM«^ftl^$nT^S 

t^T^^o L/y7^^aZ7h4 9 6iii^;U5 1 

f93.Z^h5 2 8l:<k-pT ; E^^n, 7"^>^^* 

^5 >^ftJEtttt»7 P-^CDje^tDHfTfiA^Tfe 

[0 19 6] ©JP7D— #^<DHfTt[SIR$lr. 

•0.--7h4 7 4«, MW7U-1 £UW7U-2V>U 
«7-f>7 5 0, 7 5 2^e>^«C'5$<Jffll7'1' >5 3 0 
SLT$i]ffll7P-<DiiSg*S:$!lP7D— ISIPaL- .7 h 5 2 

-y b 5 2 8S§**?8k'7 hCD21@(D^7 h;P*$i]ffll 
7-<>3 4 8 LT, I FU 1 0 2^aijp|tTji 

4. in?,©^^ hJl/«. hJH*g©k*<7 h\ztife-t 

-5. Wii7— +x^5=--v 1 0 OT'll ©iffll7D-$iJfflla 
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- y h 5 2 8 V 5 2 8^<DA73ftJWf*?-£ 

§ ttxis*£ « k: ftfrr *> D ^ y 9 t u -c^sas n 

[0 19 7] 9) /^/17fMffl>XX-7 b©SMffl 
0 4:lt*Kia«bT. 1^7* • y 7^)1^4 7 2t 

mm=L-y h4 7 8o-n n©x-^«);u— (£& 

}glg) SWWT*. /t-f/^UHM-v h 5 2 O«01 
4ir^-r^i^— ->3>OUS>** -77^^-7?t 

U--77* • 77-f /^7fWflfa. 
h 5 2 0tti3H*<D*fT©ttia7x--X©Wfc##& 

inTv^l+i:**^^^ • ;HH?>J4 7 2fi 

©«5tUvX^©7^tX?;$iffl7-r > 5 2 2 *IIT 

h5 2 0B/H/UbTWaz«> b 12^7 4 8 OK 
jg-r«fc5l'. $£g:iX-7 hai2>A'7 4 8 2±tCi£ffi2*l. 
^^^^.^-r^^t^Jg^-r?). /"W717 • O.X y 

h 5 2 0l:«tSWWi- *»»5-f >5 4 2£iILTfft 
4r^ffa- 7 b 4 9 8 lci-pTfTt>ns. 2" 

[0 19 8] IV. {B.mt'E'Jfflffl^-v h 
VMU 1 0 8©-f >^7i- 7^Stte0 1 5 tC^^nT 
VMU 1 0 8tt±»CVMUIW»DS?yi7 • Zt'y 

hSOOt^TF^ {content a d d r e 

ssable) (CAM) 8 0 2*6MS^T 

VMU 1 0 8 1 6 IC7"D 7 

ID (sID (31:28]), <E«"<-S?»* 
(VADDR (27:14)), 3? • :*7-fc-v h 
(PADDR (13:4)), iSi^StlD (r ID 30 
[3:0)) (C^SI 2*1X1^3. ftlTHl'^SSrtt 
^7t^<DT;U^UXAT«, 7^-7 I D££fflLT, 
7^—7. . 4 2 ft© 1 6<BcD^v 5 X^A^ 1 

7MU383l7\*-v7 7 (TLB) 8 4 45:T^-t7>-r-5t€ 
cD7h*l/7£LTffiffl£n3. 3 4£>;/ h • 7Fl'7tt 
ft<gT K U7 • :?7*©Si££U 77 8 4 4|*3©*J 

^7v?I* { ftI7 h* 1/7. 8 4 6 ©±{4 1 8 b'-;/ btbT 
#e.n^>. ^-i? • *7t7 htS* I Dttti7 
7 8 4 6 ©T(4 1 4 t*y h <h LTf#<=>n-2>. 
[0 19 9] *yfcH&^*t>©#^--'7>*5l>' t y7 
7 8 4 4KJIt>j&»&fcni. VMUTHSi^iaSft 
5. £©*&«. MAUI 12Cll»SnW4^ 
_y . x-7\>l/ • x-*8fi&£7^-tr7-t5«£#tfVVy 
-,j • 7;lo'UXA8 4 8 Lfc VMUif5i§ h 7 V 

5 0a7-*f^ft 1 0 Oia-ptSffiff 50 



78 

7\y->^ • 7)U=f'JXA8 4 8 «^ffi<75(gffl^-^ 

xmaMPtwfc-rfcftic***^-^ • • x> 

h 'J i&fflg'Jt"^. Z.tlW*.—i? • ' X> h "J 

BMAU1 1 2*>£W'v ? 7* • ±y h "A" ©b^yX 

• U^^D-HSn, ^-(D* ^7 
^l:ioTr-7'^IA->7 7 8 4 4^fcm£tt-5. 

iecufc^a i eu i o 4\z£-oTmnftznz>o <s 
g c: $ & u-ess 7 -r a tt-f-c & z> . 

[0 2 0 0] VMU©JPnv-y7 8 0 Ottl FU 1 0 2 
i5«fctfl EU 1 0 4 i©Ti7)l' • -f >^7x-Xtft 
S". MflfMll7-f>8 2 2^1SLT, IEU1 

0 4^2l^n, VMU 1 0 8**7 F U X&&<Dtz#>\zm 
fflplftre&-5;i<i:£ii»-f£. Jfji^JSCTTt*. VMU 

1 o 8 i fu i o 2<D^mm^^nn^>mm 

W.m\Z$>Z>. IFU102*itflEU104l«l:, 
$iJP^-f>3 2 8 43cfctX8 0 4 €rig* bTS*Sr«^-T 

^^t^-r^-s. »3S7-*77^ 1 0 Otll I F 
UteffiftbTVMU 1 0 8 5:77tXt5Ci)!i<Tf 
-£„ -e<7)$g^, k'-7- (ttfflf) WM>8 2 0IJ1 
■Otctftfl EU 1 0 4lcai73$nS. 

[0 2 0 1 ] I FU 1 0 2*5«tZ>*I EU 1 0 4tt#K7 
^-7 I Difi«'<-yt^7-f-Jl') ; $:fn^nSi|i 
>3 2 643^1/8 0 8^aiT, VMU^Oy 
•y7 8 0 0^3I^. $ e»K I EU 1 0 4\tm*-MZfflffl 

mn*Mwm^8 o 6T-ai^-r^«. crowww^tt. # 

Xh7-t^U—>3>l-ttfflt^ 
£&KlCj&UT£lftLTti«. <g«,7 Hb-7W7^-7 

1 DtiKJffl^— • 7«f— CAMa-7h8 0 

2 tc« $nt, *»©aEt(M»f^*«fTfcn*. ^-v • * 

7t7biEx I D7>f-)H«tt*»»C I EU1 0 4 
^e.ili^t-CCU 1 0 6^1?)^. tl^-viS* 
ID7-f-JUHtt, 7H1/7 • 7^f >8 3 6£*£f&LT 
C AMZL- -7 h 8 0 2^i£Sn3. X— 7*;l>*5Uty 7 

mtiy-i >8 3 0 2:iSSbTVMUSiJffllni?>77 • ax 
7MO0 CISlSn'S. ^•WipgSW 1 8 Mv hfi<7)!fe 
S7HU7«7 Kl/7m^^-f>8 2 4±tcm*Stl 

[0 2 0 2] VMUSSlDy';? • ^-—V h 8 0 0 

-f>3 3 4, 3 3 2±\Ztii7J-ri>o 

gtitt, T—7)Hg §17^^7 7 8 4 4|*]<D^-v • 7- 
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[0 2 0 3] m$k\ZC hM^-'y h 8 0 2PVDt—5> • 
^-^fcmftU^^mfMft*^* I EU 1 0 4rt*H 

til EU 1 0 4frt>fflffl?-i >8 1 0. 8 12, 8 1 
4, 8 16, 8 1 8 SriSftLTai^^n^. CAM3-- 
y h - U> 7 X^{C#<-<#t ; -^«. #ft7 Kl/^-r 
— * • A*X 3 5 4 K4gigc£n7c7 KPT. • AX 8 0 8$ 
I EU 1 0 4frt>VMUffl@azS y 2 ■ 3-—y 

m^<hl»IP#lc:yN*X 8 3 6 ^gftbTCAMa-y h 8 0 
2^Sni!. -^Oi^m. CAMa- 7 M0 2rtffl 

[0 2 0 4] V. +tyya«S|azyh 
CCU 1 0 6(D : f-^ • -f >^7i— XtCfcrffcftJffll 20 
tt. 0 1 7 IC^$nT^-5c IFU10 2 

tiEui o 4m\zm*v>-i >?y3L-7>tftkv*>nT 

H-5. S ^IC^SWICgiJOO-f >^7x-7*!CCU 1 

oecitsn, ^tx— ^<gsi<ofc«e)fcMcu i 1 

0t^«ntH5. I FUO?7i-XB7 KPT. • 
>3 2 4±ICj£ili£n.5'W!^-v> • 7 7 
Hl/X-7^>8 2 4±Ki2tbti£n-2)VMU^&'<-> 5 
• 7 KUX, telzZfiMffl?^ >2 9 4, 2 9 6±£giJ-« 
JCfcii^n^g* I D*6.ft9Tl>5. ¥7^7-* IE 
MAX 1 1 4 tef^MHr-;/ h:£Hfc£ I FU 1 0 2 £.WM\Z so 

«fcrWP«IM»ra*ttlW»5-f >2 9 8, 300, 302 
$:IfttT, CCU 1 0 6^21^.^1-5,, 
[0 2 0 5] #3«7 F I'XifrlJ*!? F U-X 

•/U 7 8 8 ^«ftlt, I EU 1 0 4^\jM^>^l'5. H 
*Ex I DttSfl^^-f >7 9 6&1&mVT, IEU10 
4CDO-F/X F7 • 3--y htOMTSJ^tgaiSn 
8 0 H«> hi**ltlf-i' • /UBCCU 1 0 6i> 
6 I EU 1 o 4(cm^^n-g.„ L*>U 7~*7;77v 
10 0 ©Sf®jlS6^JT-«, Tft© 6 4t*7 h I E 40 

U 1 0 4CJ;oT«iSn4. £8 0 by F • 5*— 
i£AX£CCU 1 0 6F*3T*&fflT£-5J;-5(;:U 
W-hLTl^OH *7-+^^^^ 1 0 0©3I# 

-*«B6 6 0£SHTf*;:£l;:«J:-3T. IEEE^2p 

[0 2 0 6] I EUftW-f >^-7i-7li H*. ffi 
£iiLT5S3i£n, SfcKttfcttI FU 1 0 2(r«koTf« so 



F • jJ-^U— J/g >t7, F7 • -t^V— ->g >£EBiN- 
5. ff(Mf9ffi4?tt: I EU 1 0 4»IJ;^^CCU 106a 

(DTf-txmizifcmznzA^ F&£fg3tLTi^£. z 

n\ZttLT. fuH^ffl^-vyvj. 1 3 2<D±T<DT2±.X 
IZmfeLfc 1 2 8 by • 7i7f • 

->3 >{C&oT<^£>. 
[0207] CCU10 6IJ^ffl+t>r>a 1 3 2 t 
7-Wf;y2 1 3 4 IZttLT'ft&tmimC** 
y~/3.MWmm*ffiZ.T^Z>. tiTMT-^ : Ti7^\ 1 0 
OTli, fft^ffl^-f yzsz. 1 3 2B2 5 6<@CD 12 8b' 

y h«*^-fey f^x b7Tz>mmzmz.tzm&* : E') 

iZt£r>T^Z>, f-?ffl*t7va 134B1 0 2 4I 
©3 2t'7 F*I«7-F<D7-*£XF7-r-5e8jjg£«lfx. 
Tt>-5„ #*Mt'r>il3 2if-mfr>i 
1 3 4<Dfa®frZWmiZffifcTZf£^fii<$im#ii7 : -5> 
g*«MCUl 1 0\zm2t\Z>. Wffl*fr>a*U 
Xlti^B, 2 8 by hm%>m7 KU7*«7 F UX • 
/U8 6 O^^ffibTMCU 1 1 0Kjg£n-5„ I 
D*3J;LN*CCU 106<hMCUll OCD^-^U-— ->a > 
&ISfiT^feie)CDiMj!jOf&JWff^«$iJffll^-f >8 6 2±IC 

xkmznz. MCU1 1 O^MAUl 1 2 <D&&um& 

07?±.XZM&~t2>£. 2t><Djg^T-5 6 4 by F4I 
7— ^SjH^fittlCMAU 1 1 2^f,^ffi + t7->a 
13 2^*5*1-5. 2-P©GM*^S(C/«£-5(Dtt, 7- 
^•/U13 6;!|Sffl7-+T^ftl OOTlt 6 4 
My hi/UI:S-3T^5fcfet?*5. 3l*Lfe7 r -^ 
*«MCU1 1 0^iiUT)M^$n5i, g**^U--> 
3>©«S«flC|ftJ$$nT^fcS*I D^ftiJIfll^-f >8 
6 2<£i4LTCCU 1 0 6 Ajg^ns. 
[0 2 0 8] =f—^m^-\y ; y^ 134tMCU110 

iCOeii^-^U— ->3 >t^«l^i;T$>-5. 7—^ • n 
— KiT. h7 • ->3 >«*-AW h^#RgT^ 

5C9T, 43 2h*7 Ni|@<D!fea7 H PT.^7 h' • A* 
X 8 6 4 £*§e£iLT, MCU11 0 ^16^X5. -f >^ 
7ai-7,$iJ13|{f^i:ll*E x I DttWW5-f > 8 6 6$ 
MB&LT, feii^n^. ^73(^]© 6 4 by hiH7— iS'G 
iH«7-^ffl^-V 7->a • A*X 13 8 5rig*bTfT^n 
5. 
[0 2 0 9] 

7Dt7* • 7-+7^7^«a±{C|jiBJL7ciiDT"$> 
5. *^BJ©7-+7^5 1 ^tC t tn«, fd»**W^nK 

Py-yf#^t$ffl7 , J7i7 ^iSSS $ IS W 5 Z. 
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tz. ^n^no— muz?*? • 7 7^M^we»nt^ 

[01] #^£g£^5^^n^P-fe^ • 7— 
^rf^ft &7f;TfB!B§0T&3<> 
[0 2] *^0J(D^7x^/^ • an-; h£*-ft¥*ffl 

[03] • ' P'^? • 

b£^-f :/p 7?0tM, 
[04] ^P^i* • • x-*£ffl»«B8P 

[0 5] *^^<D^*ffa-^ h**-TfBK^D^ 

i70T$)^>o 

[0 6] • 77^f^ • y-^r"r0^^mS\ 

[07 ] 1 ^g»l/^7,^^S«^^-x--> ? ^:0^T 

[0 8] #58^<0W#&J* wMBfftt'MRjSXtf 2 
l/>?7,^ • -fey hSH»T*tHTft*. 

[06] 



to 



20 



• -fey h 



[0 9] *&W<D3#iZf-)l 

[010] *^0^cD^^fT^-^ v V O 1 
x-^&SSfr^Wiffl^P * £ 0T&£o 
[011] *^9!<D#^ff^^^ h<3 1*??»|/MS 

[012] *19]^)^T^^ ? h (DZf-Jimn^ 

[013] *5S0^CDP-H/X h7 -n-y hSr^T 

[014] *^0JCD^-^1/— y3 ^fitf 5 *^"^ ^ 

[015] ^B^COiKffl^^USOfflla^^ h^TTlNfffi 

*3S9i<0(Effl* * 'J Mfl7;i'=f U XA^:^ 



10 2 



[016] 
T^P^^I 
[017] 

1 o 0—7— ^xi^-f < 

• a - y h ( I FU) 

10 4-***ffaz^h (IEU) , 10 6»4t7 
j/jipazyh (CUU) , 
z 7 b (VMU) , l io-«yiBS^*;b (MC 
U) , 1 1 2 — * z E ) ) • 7H • ^ h (MAU) - 

[0 9] 



550 



552 



S£L | 



554 



550 



558- 



— H sgL 



556 



37" 



] 



554 



552* • 



I3RD 


I7RD 


I2RD 


I6RD 


11 RD 


1SRD 


IORD 


J4RD 







(to 












16 


15 


14 


13 


12 


11 


10 



rc(31) 
574 



rc(01 
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[0 2] 



CCU 10 OUTptf] 
CCU ID IN[3:0] 

"X-^eCUlREAD 



CCU I BUSY 
300 

CCU I READY 
302 



260 




rnn 



r2u 



rm 



f2i8 



216^ 
220-, 



c 



r222 

□ 



I BUCKET 0 T 



340 













/ 






341 


342 


344 


345 


343 


350 


352 


354 



282 
IBASUO 



^ O 
O U- 

* I 



-284 
IBASV1 
280 
t I BUCKET 1 



2 



102 



DC 
Q 
O 
< 
I- 
Ul 
CD 



CO 
LU 

cc 



292 
INT 
324 CCU 

PADDR 

326 l 13:4 l 
VMU 
VADDR 
[31:14] 

VMU 
REQ 

332 

VMU EXEP 

VMU MISS 
334 



n: 
o 
o 
< 
o 

Ui 

cc 
a 

UJ 



cc 



o 
a. 

u_ 
»— * 

z 

UJ 

cc 
cr 

s 
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[03] 



324 

CCUPADDR 

326 
VMU 
VMADOR 




3SZ 



364 



OPER AND 
DISPLACF 







PC 







r38 4 



318 



PFPC 
f37Q 



*1? 
PC 



RETURN 
ADDR 



35? 



356 



Jrel 



352 
ABS 

345 



TARGET 
ADDR 



IFPC 
CURRENT 



270 



326 



362 
372 A 



z-374 



375 



350 



PFPC 
CTL 

INC 



PC 




Ex PC 
CTL 

INC/IEC 



-373 
INT OF FSET 



^354 



SPECIAL 
REG ADDR 
DATA 



305 



zr 



363 



VMU VADDR 
VMU REQ 
•325 
376 

PREFETCH I/F 
'322 

CP DETECT 
-320 

CF/IDECODE 

•350 CTL 

IEU RETURN 
345 

CF RESULT 



r 344 
J- PC INC SIZE 
r 342 

J- IFIFORD 



/r 



•343 



SUSPEND 
PREFETCH 



S>340 



z: 



•34 r 



INT REQ/ACK 

NMI 
IRQ 
LVL 
-334. 
VM MISS 
^XVM EXEP 
V 332 

INT INFO 
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[04] 



r 



352> 



412 



J 



1 



IN 

354 



1 

1 r 



IN 
346 , 



r~2 



EBUF 
PFnPC 



402 



37 



MBUF 
PFnPC 



398 



7 



404 



J 



TBUF 
PFnPC 



400 



408 



410 



•395 



-416 



V 



4f4 



~4f5 



373 



-3/T 
372-- 



370 



390 



J 



PF_PC SEL 



^1 



435 



32 



1 w >i 



324 



BUF 



1 INC I 
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[Claims] 



[Claim 1] 

A computer system comprising- a main memory bus; an input-output bus; an instruction 
processing means coupled to the main memory bus and the input-output bus, having a 
means for acquiring Ada the memory bus instructions to be executed that are in a 
predetermined, programmed sequence and one instruction of which includes a register 
reference, a means for storing data in plural registers including a predetermined register 
and a temporary register for storing an out of sequence execution result, an execution 
means coupled to the instruction acquisition means for executing instructions via one of 
plural functional units and addressing the data storage by the one instruction to the 
temporary register when the instruction is executed out of the predetermined, 
programmed sequence with reference to the predetermined register, and a retreat means 
for retreating the executed instructions according to the predetermined, programmed 
sequence; a bus means for providing plural data routing paths among the predetermined 
register, temporary register, and plural functional units; and a control means for 
controlling the bus means to transfer data among the predetermined register, temporary 
register, and plural functional units, characterized by the fact that the control means 
executes the instructions concurrently and in parallel and controls the start of concurrent, 
parallel execution of instructions provided that the functional units are available for 
processing data. 

[Claim 2] 

The computer system according to Claim 1 wherein it comprises a means coupled between 
the instruction acquisition means and execution means for buffering the instructions. 

[Claim 3] 

The computer system according to Claim 2 wherein it comprises a means coupled to the 
buffering means for immediately decoding a buffered instruction. 

[Claim 4] 

The computer system according to Claim 2 wherein it comprises a means coupled to the 
buffering means for immediately renaming the source and addressing register operands of 
a buffered instruction. 
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